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Chapter 1 
INTRODUCTION 


1. HISTORICAL BACKGROUND 


The SWOD (Special Weapon) Mk 9, frequently 
referred to as “the BAT," is a guided missile 
developed during World War II under the direc- 
tion of the Bureau of Ordnance. There have 
been two models of this weapon developed and a 
total of about 3,000 equipments produced. The 
early type, SWOD (Special Weapon) Mk 9 
Mod 0 (BAT-0) shown in Figure 1, was in limited 
service use in the Pacific during the final months 
of the war. А later model, SWOD (Special 
Weapon) Mk 9 Mod 1 (BAT-1) of Figure 2 
differs from the Mod 0 (BAT-0) mainly in the 
control system used for-controlling the flight of 
the missile. 

This publication is written in such a manner 
that both the SWOD (Special Weapon) Mk 9 
Mod 0 (BA T-0) and Mod 1 (ВАТ-1) are described. 
In certain sections of the publication when neither 
the Mod 0 (BAT-0) nor Mod 1 (BAT-1) is spe- 
cifically mentioned or where the weapon is 
referred to as (SWOD Special Weapon) Mk 9 
(BAT) it should be understood that those sec- 
tions apply to both models. Explanations which 
are applicable to only the SWOD (Special 
Weapon) Mk 9 Mod 0 (BAT-0) or SWOD 
(Special Weapon) Mk 9 Mod 1 (BAT-1) will be 
so designated by adding the mod number of the 
missile. 

2. NATURE AND FUNCTION 


SWOD (Special Weapon) Mk 9 (BAT) is a 
low-angle-of-flight, self-controlled airborne homing 
missile. It is essentially a 1,000-pound bomb 
mounted in a glider type airframe (air stabilizer) 
which is equipped with a radar transmitter and 
receiver to provide directional correction, a 
gyroscopie stabilizing unit, and a servo system 
to move the control surfaces of the air stabilizer. 
'The complete unit is carried by aireraft suspended 


E under a wing or below the fuselage. 


In application this weapon is an armament item 


for aircraft designed for the purpose of attacking 


rgets from moderate altitudes and advantageous 


ranges regardless of visibility conditions. The 
aerodynamic design enables a ratio between hori- 
zontal range and dropping altitude of between 3.5 
and 5.5 and the overall design contemplates drop- 
ping at ranges up to 17 nautical miles. "This 
weapon is not propelled; the power for the glide 
is derived from the speed at release and the pull of 
gravity. 

In normal usage the target is located by the 
standard search radar of the plane. The plane is 
then headed toward the target and the radar 
transmitter and receiver in the weapon is directed 
toward the selected target. The target data from 
the radar in the missile is displayed on a separate 
electronic indicator, mounted in the parent plane, 
which is controlled and interpreted by the operator. 
After the radar equipment is manually adjusted to 
the proper conditions it is switched to automatic 
tracking. The plane is maneuvered to a position 
such that the missile may be released toward the 
target, with a consideration of the proper relation- 
ship between altitude and range. 

After release the missile is completely self con- 
trolled and automatically homes on the selected 
target. The plane is free to pursue any desired 
course of further attack or evasion. 

Directional correction of the weapon is obtained 
through the illumination of the target by the radar 
transmitter in the BAT. Thus echoes from the 
target are continuously detected by the radar 
receiver and the output to the flight control units 
indicates the direction of the target with respect 
to the axis of the missile. 

To accomplish directional control, four signal 
channels are established throughout the system 
corresponding with the up, down, right, and left 
basic directional course correction required of the 
airframe during the homing flight. The flight 
control units (gyros and servos) respond to the 
directional signals by moving the control surfaces 
of the airframe, thus causing the missile to home 
on the target. 

The bomb is mechanically armed by a flight of 
2,500 to 3,000 feet after release, and explodes upon 
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Figure 1—SWOD (Special Weapon) Mk 9 Mod 0. 
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impact. The air stabilizer and contained equip- 
ment units are expended with the bomb. 

The outstanding features of the BAT as a com- 

bat weapon а re: 

Loxa RANGE which provides a possibility of 
attacking heavily fortified targets with accu- 
racy outside the antiaircraft range. Ranges 
up to 17 miles may be used. i 

Improved ACCURACY provided through the self- 
homing feature. 


INTRODUCTION 


Нтен Pay Loan provided bv a 1.000 
bomb. j 

Low ANGLE or Ғілонт which reduces the hig 
altitude problems. j 

SELF-SUSTAINING АЕГЕК RELEASE which allov 
the parent plane to maneuver as desired 


3. CHARACTERISTICS 


The assembled SWOD (Special Weapon) Mk 9 
(BAT) has the following general characteristics 


ыг, 5 Mop 0 (ВАТ-0 | Т 

Sie. 2. W ing span, 10 Re. 8 d Í Š | 2) ae ee )D ! B \ | 

Weigt Overall length, 11.9 ft 19.3 ft 
eight---------- : 1.600 lbs. including bomb Approx. 1.700 Ibs 


Where Carried EE 
the arrangement depending on t 


Suspended under à wing or below the fuselage of the carrying plane, Same. 


he type of plane used. 


Launching Speed. 140 to 210 knots with control surfaces set in neutral position Same 

Launching Attitude... --- Released when parent plane is in a normal cruising attitude Same. 

Air Speed. - - --- LAM qe: 170 to 320 knots. - . -------------- г И Same. 

Glide Ане = енед а O 35° as controlled by the elevon position і Same. 

Temperature ESE Design permits stable operation between approximately -20 and Same. 
š 4-1209 F. and under conditions of high humidity. 

Arming =. --==>=====2=>*> Approximately 2.500 to 3,000 ft. of air travel, after release from Same. 


parent plane, is required to arm the bomb fuzes. 


Arming 15 


accomplished in a conventional manner by vanes mounted in the 


air stream on the outside of the 


4. LIMITATIONS 


Glide Ratios 


Range m 
about 3 miles should be allowe 


fuselage. 


Мор 0 AND Mop 1 


The altitude of release governs the release range within the glide ratios of 3.5 to Land 5.5to 1. 


The maximum slant range is approximately 17 miles (nautical). 
d to permit stabilization of flight for proper homing. 


A minimum slant range of 
The 


size and character of the target or low radar target contrast may limit the maximum 


Radius of Turn 


Interference. ----------- 
sources of ultra high frequency energy, such as other radar equipme 
quency. 
Icing-------- 3 
stabilizer, and drops should not be made under these conditions. 
Water! E Submersion would temporarily incapacitate the electrical equipment of the units. 


proper homing performance is 
equipment is protected within 
impaired by rain. 


5. PERSONNEL 

The personnel entrusted with the assembly, 
checkout and operating of SWOD (Special Wea- 
pon) Mk 9 (BAT) and the associated control 
equipment should be proficient in this work. 

Specialized technical training 18 required for the 
assembly, checkout, and maintenance procedures. 
However, operating and dropping techniques 
may be learned in a short time by personnel not 
technically trained. Ў 

A trained service unit for BAT is assigned to 


each squadron equipped to use this weapon. This 


unit is equipped to handle all phases of the ground 


Design requires relatively large radius of turn. 
During the homing run the receiver must be free from excessive 


range to less than 17 nautical miles. 


interference from other 
nt of the same fre- 


Excessive external icing conditions would destroy the proper balance and control of the air 


How ever, 


not affected by high atmospheric moisture or rain, as the 


the air stabilizer. Radar transmission and reception is not 


work associated with BAT. This includes the 
unpacking, assembly, checkout, maintenance, and 
the loading of the complete units on the airplane 
together with the preflight checks of the missiles 
operating with the control equipment in the air- 
craft. The service unit is also equipped to main- 
tain the control equipment for this weapon which is 
mounted in the plane. 

Since the airplane crew is a fighting team a 
regular crew member would be assigned to operate 
the BAT equipment, and several crew members 


should be proficient in this work. 
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Figure 3—BAT On Wing of PB4Y-9 


6. EMPLOYMENT 

SWOD (Special Weapon) Mk 9 ВАТ has been 
developed to accomplish long range, high neeuraey 
bombing from aireraft regardless of target Visibility 
conditions. 1118 designed primarily for use Against 
son targets but under proper conditions may be 
used against land targets, 

The BAT may be carried by nireraft us д 
Weapon of opportunity or may be used for specific 
missions, The size of the pay load, a 1 ,000-pound 
bomb, is such that hoavy damage will be ШЕТІ 
by n direct or n skip hit on the target, 

It is also applicable aus а Weapon in addition 
(о the fighting equipment of the Parent plane, 
As mounted it loos not restriet the (light opera- 
tions nor appreciably affect the flight character. 


4 
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istics of the plane, When mounted under the 
wings it does not Interfere with the use of the 
bomb-bay for carrying standard bombs, Rocke 
racks may also be mounted and rockets used who 
desired, Machine gun or 
not affected by the addition of this weapon. . 
The BAT may bo used with neeuracy ngains! 
fighting ships and fortified targets from rang” 


well outside the antiaircraft fire, Salvo drops" 
possible, 


Ovasiva tactios very diff сан, | 
| = BAT may be used ia conj unetion with 5 
base Operations, The following 0! 


- 


Figure 4—BAT Mounted оп SB2C-1C. 


of aireraft are suitable, with field modifications, TBM. Figure 3 shows a BAT mounted on the 
P қ PA УУ қ ` Р > у, r OR 15 Fred * 5 7 E қ | < = N- - ө 2 
for carrying it: PB4Y-2*, PBY5-A*, PBM-3*, wing of a PB4Y-2, and Figure 4 is a view of one 


PBJ*, PV-1*, F4U*, SB2C*, TBF*, PBN, F7F, on the SB2C. 


7. PUBLICATIONS AND FILMS 


a. Publications which have been prepared on components of SWOD (Special Weapon) Mk 9 and 
associated equipment are: 


OP No, NAVAER No. TITLE DESCRIPTION 
GSS Co-Navaer 16-30 DPN SWOD (Radar) Mk 2 Mod Describes the operation, maintenance, and testing 
1-500. 1 (Radar Set AN/DPN- of the radar used in the BAT. 


1) (Preliminary). СОХ- 
FIDENTIAL. 


6888 Co-Navaer 16-30 DPN SWO D (Radar) Mk 2 Mod Same as preliminary book, with the exception 
1-500. 1 (Radar Set AN/DPN- that it includes information on several modifi- 
1) (First Revision) CON- cations. It is a more complete book than the 
FIDENTIAL. preliminary book. 
687 Co-Navaer 16-80 APA Monitor МЕЗ Mod 0 (Con! Describes the installation, adjustment, operation, 
67-500, trol Group AN/APA-67) circuit, theory, and maintenance of the Moni- 
and Associated Equip- tor МЕЗ Mod 0 (Control Group AN/APA-67). 
ment. CONFIDEN- 'The equipment is located in the parent aircraft 
TIAL, and is designed for remotely monitoring one 


SWOD (Special Исра МЕ 9. 4 ло 
1648 Co-Navaer 16-30 APA Monitor Mk 2 Mod 2 (Con- Describes equipment similar to that described in 
m 500. ” fol Group AN/APA-66) OP 687. The Monitor Mk 2 Mod 2 (Control 
and Associated Equip- Group AN/APA-66) is used for remotely 
ment. CONRIDEN- monitoring #0 SWOD (Special Weapons) 


TIAL. eae 
*Used as parent aireraft in BAT development "майны 
x FECL ASS a 
7898089472 ity NND Ч Ч 
Authority 
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| GENERAL DESCRIPTION 


|, COMPONENT UNITS 


a SWOD Wenpon) Mk 9 
(ВАТ О) 

SWOD (Air Stabiliser) Mk 13 Mod 0 

Woh (Кача) Mk Mod 1 (Radar Set 
AN/DPN-1) 

SWOD (Servo) Mk 4 Mod 4 (Flight. Control 
Servo PU-140/DPN-1), 

SWOD (Gyro Panel) Mk 6 Mod 1 (Gyroscope 
Assembly UN -75/DPN-D, 

SWOD (Power Supply) МК 16 Mod 1 (Power 
Supply РР-284/ОРХ-41), 

1000=pound General Purpose Bomb AN-M-65. 

Special Bomb Fuses Mk 285 and МК 236. 

xido Storage Battorios, Type 7-TAS-OR, 

(l4evolt, three batteries for each missile.) 


Mod 0 


(Special 


The physical location of the above units in the 
missile is shown in Figures 5 and 6, 

b. Modifications necessary for the improvement 
of SWOD Weapon) Mk 9 Mod 0 
(БАТ-0): 

(1) Minimum Range Modification Kit, 
(2) Differential Amplifier Modification Kit. 


(Special 


Nore: Complete instructions for installa- 
tion and tests with cireuit diagrams, ete. 
of the two above Modification Kits may be 
found in the Appendix of OP 688, SWOD 
(Radar) Mark 2 Mod 1 (Radar Set AN/ 
DPN-1) First Revision, 


(3) Tail Elevator Modification Kit. Imn- 
structions concerning this modification may be 
found in the Appendix В, 
с. SWOD (Special Weapon) Mk 9 
(BAT-1): 
SWOD (Air Stabilizer) Mk 13 Mod 1. 
SWOD (Radar) Mk 2 Mod 2 (Radar Set AN/ 
3 DPN-2). 
E. SWOD (Control System) Mk 18 Mod 1 (Flight 
E Control Servo PU-146/DPN-2). 
SWOD (Power Supply) Mk 16 Mod 2 (Power 
Supply PP-285/DPN-2). 


Mod 1 


1000-pound General Purpose Bomb AN-M-65 

Special Bomb Fuzes Mk 235 and Mk 236. 

làxide Storage Batteries, Type 7-ТА5-9Е, 

(14-volt, three batteries for each missile). 

These units as mounted in the air stabilizer are 
shown in Figures 7 and 8. 

d. Modifications necessary to convert the 
SWOD Mark 9 Mod 0 to a Mod 1 (BAT-0 to 
ВАТ: 

(1) SWOD (Control System) МК 18 Mod 1 
(light Control Servo PU-146/DPN-2). 

(2) Minimum Range Modification. 

(3) Power Supply Modification. 

(4) Directional Control Modification. 


Norge: Instructions for installing and test- 
ing the three above modification kits may 
be found in OP 688, SWOD (Radar) Mk 2 
Mod 1 (Radar Set AN/DPN-1) First Re- 


vision. 


(5) Fuselage Modification. Instructions for 
this installation may be found in the Appendix B. 
e. Additional modifications necessary for the 
improvement of both the SWOD Mk 9 Mod 0 
and SWOD Mk 9 Mod 1 (BAT-0 and BAT-1): 

(1) Removal of Demolition Brackets. 

(2) Installation of New Magnetron Chucks. 

(3) Change C 203 (Slewing Range) to a 2400 
Micro-micro Farad, mica +10%, 400-volt, DC 
Capacitor. 

(4) Change В 316 (IF Gain) from 500 ohms 
to 2000 ohms. This is a modification of the AVC. 

(5) Installation of Pressurized Beat Oscillator. 

(6) Commutator Brush Holes. Sets with 
serial numbers 1 to 1355 must be drilled out; 1356 
to 2301 are drilled and from #2302 will have brass 
bushings. 

(7) Sets under serial number 450 are not 
equipped with a Range Switch Chassis (all cabling 
is installed). 

(8) Glyptol under side of sockets on units 
under number 1350. 
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GENERAL DESCRIPTION 


ддд. PRE cate 


Figure 6—S WOD Mk 9 Mod 0, Components Exposed. 


2. THEORY OF OPERATION 


A block diagram showing the connections of the 
various elements of SWOD (Special Weapon) 
Mk 9 Mod 0 and Mod 1 with the aircraft control 
equipment is shown in Figure 9. 

In SWOD Mk 9 Mod 0 the basic flight control 
of the air stabilizer is accomplished by two rate 
gyros (a pitch gyro and a turn gyro) which close 
and open contacts, operating the clutches of the 
servo. These air-driven gyros are powered by a 
Venturi tube projecting into the air stream. 
Since the rate gyros would normally tend to main- 
tain the original launching course of the vehicle, 
homing accuracy is obtained by modifying this 
course by means of directional signals from the 
radar equipment. A third gyro, designated bias 
gyro, which is sensitive to yaw motion only, is 
included in the gyro panel for the purpose of 


effecting a damping of yaw oscillations or hunting. 


A self-contained, S-band radar transmitter and 
receiver is utilized to illuminate the selected 
target and to receive the returning echoes from it. 
'The transmitter radar pulses from the antenna 
are directed by the rotating parabolic reflector 
so that the beam scans a cone-shaped area directly 
ahead of the missile. The returning target 
echoes are received by the same antenna and the 
amplitude of the returning echoes varies with the 
directional pointing of the antenna beam. The 
returning target echoes are distributed by a com- 
mutator, mechanically coupled to the parabolic 
reflector, to four channels so that as the antenna 
beam is pointed down, right, up, or left, the 
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GENERAL DESCRIPTION 


Figure 8—SWOD Mk 9 Mod 1, Components Exposed. 


other words, the echoes in opposite quadrants 
are compared and produce differential currents 
proportional to the error angle. As the antenna 
beam is pointed down, right, up, or left by the 
rotation of the parabolic reflector, the four direct 
current voltages developed indicate the position 
of the target with respect to the antenna, or with 
respect to the axis of the air stabilizer, Should 
the target be to the right of the flight pa th of the 
air stabilizer, the voltage developed in the right 
quadrant channel would be of larger amplitude 
than that in the left because of greater intensity 
of the returning echoes of the right quadrant, 
When the flight path is directly toward the targot 
the echoes in each quadrant will be of the same 
amplitude and the voltage of each quadrant chan- 
nel will be equal, Thus the tour channel output 
of the radar unit indicates the direction of the 
target with respect to the flight path of the air 


stabilizer, An automatic gain control circuit 


keeps the receiver output constant in amplitude 
during automatic tracking and thus provents the 
overloading of the receiver by large echoes as the 
BAT nears the target, 

Thore is incorporated in the radar unit a target 
selector eireuit which provides for target selection 
in range, automatic target tracking, and continu- 
ous tracking during short intervals when target 
echo fading occurs. Target selection in rango is 
accomplished by means of a range gate which is 
approximately 115 yards wide and which can be 
manually slewed on or off the desired target. 
Only those echoes returning at the time of this 
gate ean proceed through the remaining circuits 
and provide directional control to the air stabilizer. 
Signals from targets at any other ranges have no 
effect on control. Thus sharp target discrimina- 
tion in range is obtained, Manual slowing of the 
range gate is accomplished by the operator at the 


monitoring equipment in the parent plane prior to 
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GENERAL DESCRIPTION 


channels ts provided for simultaneously 


W. > 


N Ё 
uplete missile is suspended from the 


by means of a special bomb frame 
uipped with a standard bomb release unit such 
Bomb Rack Mk ol Mod 7 


av braces are provided to keep Ще missile in à 


(see Figure 10). 


fixed position on the plane until release, The 
bomb fuzes are mechanically armed after release 
by air vanes attached to the fuselage of the air 
stabilizer, Arming wires attached to the bomb 
rack release the air vanes at the time of drop- 
away in the conventional manner. 

In SWOD (Special Weapon) Mk 9 Mod 1 
(BAT-D a combined gyro servo control unit 
designated as SWOD (Contrel System) Mk 18 
Mod 1 (PU-146/DPN-2) (see Figure 8) is used. 
The principal advantage of this control system 
over the SWOD Mk 9 Mod 0 (BAT-0) (without 


Figure 10—Bomb Rack Mk 51 Mod 7. 


the modifications for jmprovement) is an increase 
in the aceuracy of the weapon through faster servo 
action and increased flight stability. 


Chapter 3 


a. General Description 


SWOD (Air Stabil 
114:5:18:28 controllabl 
of the high monoplane type. 


Mod 0 (Figure 
of-flight vehicle 
nsists of two 


izer) Mk 18 
e low-angle- 
It co 
are mounted separately, 
h its nose section, and the 


tail assembly consisting of a horizontal and two 
vertical stabilizers; These units are constructed 
principally of molded plywood held fast to the 
framework by glued joints, screws, nails, and 
rivets. Steel framework, mounting brackets, 
plates, and fittings are used at points of high stress. 


main wing panels which 
the fuselage together wit 


The perform: 
i ance of this air stabilizer | 
give stable flight well outsi 1 abilizer is such 
ments. side the 

The air stabili З 

abilizer is desi 
aircraft. A 13 designed to b : 
attached to ee masa bar with "s ess by 
betwe ne upper surface of Clevises is 
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ay be suspe | i 
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DESCRIPTION AND OPERATION OF PRINCIPAL PARTS AND SUBASSEMBLIES 
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b. Detailed Description 

The SWOD (Air Stabilizer) Mk 13 Mod 0 is 
made up of four major sections: the fuselage or 
body, two wing sections, and the tail assembly. 
The fuselage or body consists of the fuselage shell, 
the nose cowling or fairing, the removable bulk- 
head, and seven fuselage fairings, three on the 
under side and four on the top side. The wing 
sections consist of the lift surfaces and the control 
surfaces or elevons. The tail assembly consists 
of a horizontal stabilizer and two vertical stabilizers. 
A recent modification incorporates a tail elevator 
on the Mod 0. All of these parts are illustrated 
in Figure 12. | 

The wing span of the Mod 0 is 120 inches (10 
feet) and the over-all length is 143 inches (approx- 
imately 11.9 feet). When fully loaded, the total 
weight of the Mod 0 is approximately 1,600 
pounds, of which 1,000 pounds is the bomb load. 
TRIANGULAR 
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Figure 12—Exploded View of SWOD (Air Stabilizer) Mk 13 Mod 0. 


CIRCULAR VERTICAL 
STABILIZER USED ON 


However, the total weight of the Mod 1 is slightly 
over 1,700 pounds. 


c. Flight Control 


All flight control of the SWOD (Air Stabilizer) 
is effected by the action of the elevons, which in 
turn are actuated by the servo mechanism or con- 
trol system. The servo causes angular displace 
ment of the elevons by moving the elevon control 
rods which transmit motion from the arms of 
horns attached to the elevons. 
placement of the elevons is not necessarily directly 
proportional to the angular displacement of the 
servo arms, particularly at the extremes of rotation. 

The elevons effect two types of control: control 
of the glide angle, commonly referred to as glide 
and dive, and control of the flight path in azimuth, 
commonly called roll and turn. 

СїлрЕ AND Dive: Glide and dive are effected 


The angular dis- 


UPPER UPPER UPPER 
REAR CENTRAL FRONT 
COWLING COWLING 


ELEVON 


LOWER FRONT COWLING 


LOWER CENTRAL COWLING 


| DECLASSIFIED 15 


E Authority NND 25H85 (01 


72 12-4 | 55 


OP 1696 (CO-NAVAER 28-10 


aqu jo apis 1918 91 uo payune 
q пэроом эц) o1noas 
ap Aq o2v[osnj әчү 07 рәцовуҙ 
pow (3 Aq po11oddns st pua 
ap jo әре piewioj эц) uo ji Бү 
ap “(91 эп) Proyying smp jo sap 
w pajunow st зшәшатЬә Алетихау Ia; 
map JO sxe үвшрпїйчо[ 94] oj зорив 
ss peapxinq oy} 184) 1oüueur в HONS ш эй! 
ap ug sjoxoe1q Surjunoul 03 $3[04 INOJ Ха po: 
я peapqmq әјделошәл әчү, Teer Ə} ри 
211948} $818; 1103304 pue do} popunt 
1011295 SSOID твүп8ив}дә1 в оў SIABY PUB “sou ət 
р ng зп рвәцуү әүдвлошәл эц) 38 905% 
son ш рипох st әЗејәѕпу ayy, -in, 
А `suosə]ə PUB ‘рол [013002 полә[ә aun 
An эц) se qons ‘швәлуѕршм эц) озш Jon 
Suu eq sired эц) 1Чәәхә ‘10409 poo«á[d eq) ` 
Mun pəsojouə st quəuidinbə eq Jo ПУ "Apan 
dez 9) pue с ѕәлпзід ur umoys әле т PON PU? 
HPN £T эрс (zH IS шұ) GOMS 943 ША 
Jw SHUN эц) Jo зчаша ава jesısÄyd aL 
NM] GANIVINO() ao тхякчохунну TYOISAHd 
jeyerpeurum paystuyer eq Prods Хэт 
K е Aue p pue sjied uod 40 рәдешер 
} pajadsur oq рүпоцѕ 197104878 18 ƏtLL 
m , ‘payed ourz—s2un)g 
Bue [aos іріп әп; ‘993$ 29945 ШУ 
"t; 10 pays рәунәл}-әтрщ рэзв | 
Pas роза шптшрвәо—әлемрлеЧ HY: 
qstay (83918 
‘рэррз yuese рош 
ас ergg vua 191898 
Зэр 997-1Я9 9 10 $1802 ол], 
а sp kei ien 
" Wer. qura 2 BIO 
ШТ PZEBI- 2 quogna 192899 21110) 


воо 31 


Jun 
ue 
Мод. Albo до) u 


"8t WAVAWN-OD) 969! dO 


DESCRIPTION AND OPERATION OF PRINCIPAL PARTS AND SUBASSEMBLIE 


: — mar 


B. 
RIGHT TURN AND DIVE 


| ОР 1696 (СО-МАУАЕЕ 28.1. | 
K 9 (BAT) oo 7 


swop (SPECIAL WEAPON) М ER. 


LOCAL [———wEW TYPE 2 
 OSCILLATOR _ (PRESSURIZED) — 


OLD TYPE 


’ оп Bulkheod. 


behind the metal cent. 

1 | fuselage. The arms of thi 
E m the plywood A nd 1 
control байя are connected to them à 


кч 

— the servo unit ar 
1 between thes: bull heads is us i 
2. reralt-ivpe ser 
ка. This wax-imprernated wood: 
has grooved ий ; 
ШЕ 2 mounted | bottom 
| | гай cp in the * ry box show 
" d. I there i MOD excess of wax, Ч 
y cause the Бен 4 to sti 
such a case do not try to lf 


2 but use а wi de i 


| the corners and pry « 


= 
t 


— 
4 эха 


ACE. 
ж. 
A 


sa oder: 


XN 


| 


3 movement of 60 degrees and a free downward 


DESCRIPTION AND OPERATION OF PRINCIPAL PARTS AND SUBASSEMBLIES 


In the lower longerons near the after end of the 
fuselage are two attachment fittings which are 
provided for the tail assembly mounting pin. At 
the extreme after end of the fuselage a third attach- 
ment fitting is provided to form a rear point of 
attachment for the tail assembly, which is bolted 
at this point. 

The upper curved portion of the fuselage is 
formed by four hatches or fairings. A hatch ex- 
tending from the main bulkhead to the mam wing 
beam, two fairings between the wing beams (one 
on each side of the suspension bar) and a hatch 
covering the top of the fuselage extending from the 
rear wing beam to the after end of the fuselage. 

The under side of the fuselage is completed by 
three fairings, the first extending from the main 
bulkhead to a point approximately under the main 
wing beams, the second covering the under por- 
tion of the fuselage approximately under the 
wings, and the third extending from the end of the 
second to the tail. 

Drainage holes 4 inch in diameter are drilled 
along the center line of the fairings or cowlings, 
as follows: one in the rear cowling just abaft the 
reinforcing ring, one in the lower front cowling 
immediately before the reinforcing ring, two in 
the center cowling at the fore and after ends, 
respectively. 

All hatches and fairings are secured to the fuse- 
lage by hinge fittings with removable pins or by 
special draw latches, with the exception of the 
two small fairings between the wing beams on the 
upper side which are bolted to the metal frame- 
work. 

WING AND CONTROL SURFACES: The detachable 
wings are of the cantilever type. The wing struc- 
ture has а symmetrical airfoil, or wing cross 
section, and a leading edge sweep-back of 33.5 
degrees with no dihedral. Each wing is pinned to 
the fuselage steel center section with two гетоу- 
able steel pins. 

The two control surfaces or elevons form the 
trailing edges of the wing structure. Each elevon 
is attached to the wing by two metal hinges. A 
horn, or arm, is provided on the inboard end of 
each elevon and an elevon control rod is used to 
link each elevon horn to its servo arm. The 
elevons should be capable of free upward rotational 
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rotational movement of 45 degrees from the ne 


position before the elevon control rods are 
tached. 

Tar. ASSEMBLY: The tail assembly is composed 
of two vertical stabilizers and a horizontal stabi 
lizer. Refer to Figures 5, 6, 7, and 8. At first 
there were no movable parts in this assembly 
However, in modifying the Mod 0 for improv 
ment of the missile a tail elevator has been added 


at the center of the trailing edge of the horizontal 
The 


stabilizer (see Figure 17 also Appendix B). 


, HORIZONTAL 
,  SIABLIZER 


AZ 


Figure 17—Tail Elevators. 


tail elevators shown in ensuing photographs are 
the experimental ones and not the production 
type as shown in Figures 17, 126. and 128. The 
horizontal stabilizer has a sweep back similar to 
the main wings but it has a flat airfoil section. 
The assembly is mounted directly on the lower 
longerons of the fuselage by a long steel pin and 
by a bolt at the rear of the fuselage. A reenforc- 
ing plate is mounted at the center of the horizontal 
stabilizer to a rear attachment fitting on the 
fuselage. Both vertical stabilizers are mounted 
parallel to the plane of symmetry and have a flat 
airfoil. On the SWOD (Air Stabilizer) МК 13 
Mod 0 the verticle stabilizers are circular but on 
one Mod 1 they are triangular. See Figure 18. 
The horizontal stabilizer is mounted with its 
fore and aft axis or chord line at a negative angle 
of two degrees (leading edge depressed) with re- 
spect to the chord line of the main wing structure. 
This angle is called the decalage and is critical to 
the proper flight performance of the air stabilizer. 
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Figures 18А and 18B—Tail Constructions of SWOD Mk 9. 


Prysıcan Cuanacreristies: SWOD (Am STAMILIZER) Mx 13 


Mop 0 Mon 1 
Over-all length 11,0 ft 12,3 1 
Wing spread. 10 ft 10 fi 
Weight empty (without bomb) 000 lbs 700 lb 
Pay load | 1,000 И» 1,000 Ib 
Total effective wing area 25,0 ва. ft 26.0 aq, ft 


Area each wing (including elevons) 9.1 sq. ft 


“1 (| [1 


Total elevon area 3.0 sq. И 4.0 ва, fl 
Area each elevon. . LR ва. ft 1,8 aq, fi 
Area horizontal stabilizer 10.3 ва, fi 10.3 aq, fi 
Area of tail elevator 47.1 д. т Has non 
Total area vertical stabilizers 0.82 aq, ft 8,0 ка, fi 
Area each vertical stabilizer... 8.41 ва, ft LO ва. fi 
Wing loading. 04 lbs, per aq. fi ÛR lbs, per на. ft 
Airfoil-wing section NACA 0015 NACA 0015 
Airfoil-stabilizer section Flat... int 
Frisur CHARACTERISTIC8: The following are Ait speed (elevons full dive) 80 320 К 


the approximate average equilibrium air speeds 
and corresponding glide angles for SWOD (Air 
Stabilizer) Mk 18 Mod 0 and Mod 1, 


.. 210-240 K 
9 OIO E oun. 


Air speed (elevons neutral) 
Air speed (elevons full glide). 


99 


Glide angle Celevons full dive) 
Maximum rate of turn 


turn), 


Launching speed (elevons neutral) 140 210 K 
Glide angle (elevon neutral) қ 
(Hide angle (6levons full glide) 8 10 
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(normal 


DESCRIPTION. AND OPERATION OF PRINCIPAL PARTS AND SUBASSEMBLIES 


г. Packing, Modifications, and Handling 

Nama ot Penig: AWOR (Aü stabilizen 
Mk a Mod 0 da pueked [oi shipment in n Inryo 
epeciolla designed ruteo 10 necominoda Le and 
proteet the various parts, The wings, complete 
with elevon control roda, and horizontal atabilimer 
are. supported: niong the aides af the erate ba 
padded. wooden elamps (Figure 10), The vertienl 
atabilizera are slmilaria clamped to the bottom 
at the ernte, The fuselage minus tho nose unit 
but with ЛИГ and the servo unit in place ін 
hung bv Ия suspension. bar fram n removable 
pack that also forma the eroas bracing in tho 
middle of the orate (igure 20.) 

Prior to packing, the elevon control vroda aro 
adjusted to the proper length and the servo. is 
plinood in neutral, All pina and amall hardware 
including the suspension bar devices are placed 
in a eloth bag whieh ia atowed in the fuselage 

The packing arrangement la designed. for all» 
weather abipment, ‘Phe top of the erate in water 
proofed, ‘The bottom ін partially open to permit 
CIO, Civoulation of air in obtained from 
lonvera eut in the aides of the orate und the open 
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Figure 20— Complete Packing Assembly. 


bottom, Skids are provided on (he bottom of 
the erate for drainage and onse of handling 
Butvar envelopes are placed around the fuselage 
und wing unita prior (о mounting in the erate, 
‘hone envelopes completely seal and waterprool 
these three units, The padding provided for the 
clamps and bracing ін cork, to withstand high 
moisture conditions, These envelopes should be 
loft on the unita for most satisfactory storage 
conditions, In Figures 19 und 20 the Butvar 
envelopes have been omitted for clarity, 
Unpaorina: lt is auggested that the following 
procedure be followed іп unpacking the erate: 

(1) Place the erate in à convenient location 
routing on the skids, 

(2) Remove the ateel bands from around the 
emite, 

(y) Remove the top and ends of the paeking 
erate, Those are secured by кеген, The unit 
will now appear as in Figure 20, except that the 
Butvar envelopes are omitted in the pieture, 

(4) Remove tho bottom fairings of the fuso- 
lage in order that the unit may be rosted on the 


eking Arrangement of SWOD МК? lower longerons when removed, 
Wings and Sabilizers. (h) Litt the lusolage from the orate, олту 
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bracing with it, and plu | 
The supporting 


10 
onvenient posts. У 
ed (Figure 91) 


(he conter © 


horses OF other © 

rack and top fairings ate then removed A | 
the wings and ata bilizet units 

these 


(6) Remove 
when required. 
units in the er 
unless wing and 
adequate suppor 
envelopes afford 
moisture and dirt, 
the units are needed. 

MODIFICATIONS: Due to the (aet. 
destructor which was to be used for destroying 
the unit has been eliminated, and the fact that 
the tail elevator whieh is used to improve the 
flight of the missile has been added, certain modi- 
fications have been made on the SWOD (Air 
Stabilizer) Mk 13 Mod 0. These modifications 
are made аз an improvement on the Air Stabilizer 
Mk 18 Mod 0 and also when converting from a 
Mod 0 to a Mod 1. However, there are addi- 
tional modifications necessary to comp ately con 
vert from a Mod 0 to a | 
in the Appendix В. ке 


li is desirable to leave 


| required for servico use 
ks are available for 
| Phe Butvar 
against 


on until 


ate unti 
stabilize гас 
t and protection. 

additional protection 
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nii Stabi. 


NOTE: 

aide 18 made by standing 

lizor and looking toward 108 nose. 

(1) preparation for 
(n) Unerate SWOD 

(3 Mod 0 from the master 


semble. 
(b) Remov 
(с) Mount 
able work fixture. 
(4) Tighten а 
the fuselage section. 


modification: 
(Air Stabilizer) Mk 


crate, Do not a 
8- 


e all upper and lower eowling: 
| ee 8 
the fuselage section on a with 


ll screws, nuts and bolts on 
Do not overtighten. 


note should be taken of 
the 24 bolts which seeure the metal center 
to the longerons, the 10 bolts se- 
the bulkhead mounting Бадар 
holts securing the bracket 
| horizontal stabilizer. The 
heads of the 12 screws which secure the 
upper longerons to the metal frame im 
concealed beneath the plywood skin. When 
these bolts are tightened the thread end 
of the screw should be held with a hand 
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vice if the serow turns while nut is boing 
tightened. 


(e) Remove the cable clamp mounted on 
е front of the inverter shelf which formerly 
ld a prima cord cable. Тһе demolition wiring 
mess included with the air stabilizer may be 


ФИ the air stabilizer has two arming 
» guides on the top left front longeron, remove 
guide. Also remove the arming wire guide 

e top right front longeron. 

tg). Check ho ses 


elevon horns on the 
eed, Replace with 
hber eiae 
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accomplished by bolting the second hole in the 
angle with the first hole on the center section and 
the rear hole of the angle with the third hole from 
the front on the center section, Before mounting 
zine chromate the drilled holes for rust protection, 
Note: In cases where the nuts of the hinge mount- 
ing bolts interfere with mounting, grind off the 
angle corner to provide proper clearance. Zine 
chromate all surfaces where plating has been 
abraised on angles or metal center sections. 

(e) Using the mounted angles as templates, 
drill (use inch drill) che forward and center 
holes of the angles through the fuselage metal 
center section. Zine chromate the drilled holes. 
Install screws and bolts in holes drilled. 

(f) Check to see if turnbuckles on bomb 
suspension straps are on the left side of the fuse- 


ES lage. (Note: The fuselage is upside down thereby 


g sides.) If they are not, unmount and 
unt them so that the turnbuckles are 
de. Also check to see if the clevis 
t holding the front bomb strap is 

the bomb brace side. 
fount corrugated bar on the right side 
tioning of the corrugated bar 
1 when the bomb is actually 


actions for bomb braces on 
numbers less than 551 is 
al bomb brace angles, 


e without clinch 
» of the fuselage 
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si 
from the packing crates may be used for wine and 
га! racks, horses, skids, dollies, or other Жы x 
A1 ner AUN U 
sent items for handling and storage, See Figure 
i ч ^ Ч ә" 
99-\, B, and C for examples of this type of 
equipment that can be constructed in the field. 
The Venturi tubes are constructed by soldering 
` > 


many parts together and are designed to be used 
only as Venturi tubes. To prevent them from 
being damaged they should never be used as 

Я 1 3 AQ ` ` ^ < 5 ` 
bulkhead handles or props and should be shielded 
from hard blows at all umes, 


Е Adjustments and Test Equipment 

Certain adjustments and preflight settings are 
required for satisfactory flight. These adjust- 
ments and settings are made at the time of as- 
sembly and are sometimes checked for service 
use, particularly if the unit is not used for some 
time after assembly. 

(1) ELevox ADJUSTMENT: Since the elevons 
are rotated by the servo unit through the control 
rods, the proper limits of rotation are obtained by 
adjusting the length of these rods and by the 
settings of the limit switches in the servo unit 
(see Section 8, page 56). Angular displacement 
from neutral may be measured with a clinometer. 
After adjustment, the elevons should be run 
through their entire range of operation and the 
control rods checked to be sure that they do not 
bind in any position. 

(a) Elevon Limits. The limits of upward 
| and downward elevon rotation for flight control 
| are determined by the permissible displacement 
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the leading and trailing edges of the wing 


As the main wing panel has a symmetrical an 
foil, the distance from the horizontal members ot 
the jig to the upper and lower wing surfaces is 
the same, when the elevon is in the neutral posi 
tion, The adjustable gauging serews are preset 
to equal lengths, The elevons should be set m 
“neutral” with respect to the wing at wing station 


— (m~ 


(.S (9. 
the base of the wing or 295 inches from the axis 
of the ship. When the jig is in place on the wing 
and the upper and lower gauging screws are m 
contact with the wing surfaces, the centers of the 
notches on the eross-members establish a chord 
line of the wing and the elevon is correspondingly 
in the geometrically neutral position, 

The following procedure is recommended 
for setting the elevons in neutral: 

The servo mechanism that controls the 
elevons must be set in the neutral position, This 


ғұз “ ч ` 1 qa ` м P 
This station is located 17.575 inches from 


is accomplished by removing the knurled aligning 
key in the front of the servo unit and inserting it 
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on the end of one of the two keved shaf » Е » 
behind the dust covers on the front face : ын 
unit. Таға the key until the line on the ent қ | 
the shaft directly below and perpendicular on t je 
metal bottom cover is adjacent to the shaft. This 


is done only on the Mod 0 airframes. | 
Remove the bolt through the Fafnir bearing 


that holds the elevon tie rod to the 


link from the 
the lever at 


^ 


rod from 


ig across the wing surface with 
screw heads on the trailing edge 
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justment paint the threads of the push rods Wit} 
\ 


elyptol. қ 
(c) Elevon Neutral Gauge. Ап elevon б, 


may be used to serve the same purpog, 


tral gauge 
er | 
described above. The gauge, Which 


as the jig 
has the appearance of a T-square, is placed on the 
wing with the head along the trailing edge of the 
elevon and the shank lying flat on the elevon anq 
pointing toward the leading edge of the wine 
On the forward end of the shank there is an к. 
justable gauging screw, With the gauge in posi. 
tion on the wing surface this gauging screw is ad. 
justed so that the point just touches the wing 
surface. The shank of the gauge must hie flat on 
the top surface of the elevon and should not be 
raised by the gauging screw, when it is adjusted, 
The gauge is then put on the under side of the 


— wing at the same position along the elevon and 


the clearance of the gauging screw from the under 
neg surface noted. As the airfoil is symmetrical 
elevon is in neutral when the gauging screw 
ates the same distance from the gauge shank 
wing surface on both the upper and lower 

es of the wing. 
-DDecanAGE—D ESCRIPTION AND ADJUST- 
wr. Тһе decalage of the air stabilizer is defined 
' angle at which the fore-and-aft axis (chord 
e horizontal stabilizer is adjusted with 
the fore-and-aft axis (chord line) of the 
structure. In the SWOD (Air Stabi- 
Mod 0 or Mod 1 this is a negative 
о degrees (leading edge of the horizontal 
sed). The instrument used to 
properly is called the decalage 


3 


DESCRIPTION AND OPERATION Or 


| i V vw at Ehe left ay 
D төз UNAM at ostablishe 
холо um the axis af the shin 
М Ñ үү! N ою Кох ISO Оо ul l tho 
шд " `. мо Chord лох 1 MENOS fron tho 
are мыр 
` RUSO « eculuso ом bath the Mod Û and 
қ he within DEN | 
то acourately the chard line af the 
тэгс оо index lines aro 
лімі on exch wing and on both the left and 
ТОС the horwontal stabilizor 17 inches 
i tel to the axis of the ship, 
Nee Gee This gauge (Figure 24) 
оле of a 4 inch steel rail approximately 464 
ches long on the forward end ef whieh is ma- 
ela V notch, Mounted on this rail at the 
Ste end is a movable slide into which is 


The 
purpose of these V notches is for holding the gauge 
әлеу сс the wing or tail surfaces while 
‚ deealage is being measured, Also mounted 
he rail at the forward end is an adjustable 
кое which is pivoted at a point above the kor- 
On the forward end of this pointer 
< mounted an adjustable level glass lying іп the 

lane as the V motehes, A seribed line neces- 
accurate readings is sorbed on the after 


қ 
Kmail s Y f } N 
мам an оо ала appoxte ү noteh. 


^ 
13321 223 17 
EEN ROR, 


LAA М 
DA VAN K Aaw 


rr 
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ed of the pointer. Two knurled knobs are 
mounted on the forward end of the pointer sup- 
pert, When the pointer Is loeked on 0? deealage 


ar 57 spinner angle, the mounting surface con- 
ning the knurled knobs for securing the spinner 
angle gauge, forms an angle of 57 with respect to 
the center of the V notches an the lower side of 
the rail. These knobs are used for securing the 
spinner angle gauge to the decalage gauge їп 
preparation for setting the “spinner angle" Оп 
the after end of the rail (at the end of pointer) 
spinner angle and decalage seales are engraved in 
degrees for direct reading. A pointer lock is pro- 
vided in the form of a knurled serew in the rail 
which slides in a slotted hole in the pointer. if 
the gauge does net function properly ог if out of 
alignment it should be sent to ап instrument 
repair shop for realignment, 
Procedure for Use of Decalage Gauge. 


(a) Support air stabilizer rigidly and place 


PRINCIPAL PARTS AND SUBASSEMBLIES 


1 
elevons in neutral position wt previousts a 
seni bed 
b) 
\ 


by backing 


Release the 
alt 


моск with the seribed line on the pointer at zero 


ЦС! ol decal Wo mus 


! 


the knurled locking screw and 


degrees on the seale 

(o Hold the gauge firmly on the left wing 
with the fixed V noteh on the indicating line at the 
the sliding \ 
imdieating line ul the trailing odgo of the elevon 


leading edge, and noteh evel the 
During the measurements Cho gauge must be held 
in à vertical position with the level bubble on top 

«D Adjust the level glass by turning the 
knurled serew on the lovel glass mounting until 
the level glass is balanced. 

(0) Transfer the guuge LO the indicated 
tail horizontal 


position on the left side of the 
stabilizer), release the pointer and move pointer 
down until the level glass indicatos a level posi- 
tion, The decalage for that side of the air frame 
may be read directly from the scale (Figure 


25 D). 
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swop (5РЕСЇА 


that the center of gravity 1s 


stable flight. The bomb, due to 1 е 
weight, affects t f the center of gravity 


greatly and must therefore be correctly mounted 
in the fuselage to place the center of gravity of 
the complete air stabilizer at the correct point. 
The bomb is carried well forward in the fuse- 
lage, so that the front of the nose fuze is close to 


properly plac 
ts concen trated 


pres? 


he position 0 


JO Sinde Lug. Side of Bono х 
от, 


the main removable bulkhead. 
There are three types of bomb braces. These Figure 
are: Brace. 
(a) The tap plate type which is used on > ' 
air stabilizers numbered from 105 to 550 inclusive. Б > : * 
(5) The serrated type which is used on air teu C 3 
shifted for- li on 4 = 2 қ — = — b. | 


stabilizers numbered 550 and up is 
ward one inch so that the bomb will be lo 


inch forward. 
(c) The modified serrated type is used 


only to replace the tap plate type and when used 


in place of the tap plate type automatically locates Ä | 
the bomb one inch forward of the original position. Figure 31—Two Lug Side of Bomb With Bomb Brac 


cated one 


ж 


pressed into drilled holes in the right angle mer 
ber so that the bar-attaching bolts may be put 
place easily. | 

The bomb lugs are not always located exact 
at the same distance along the horizontal axis 
the bomb, thereby causing a center of E 
shift of the bomb with respect to the boisting h 
To obtain balance, weights may be placed а | 
E fuselage in the compartment abaft the battet 
B or mounted on the vertical front of the shelf wh 
2. supports the inverter. 
оо A single point suspension method for quic 
ind accurately checking the balance of aa 
bilizer is recommended. To accomplish | 
ek, all suspension bars are provided with | 
| drilled hole. This hole which is not 
sting hole is located just over the cente! 
ity of the air stabilizer, when the ba 
1 d. When the air stabilizer 1s suspen 

1 through this hole, the fore and à 
checked by means of a bul 
The tolerance applicabl 
` should be within plu: 
neing as measured at 
from the bubble ga 


— 4 і = ONP 
o м, = T h Ё 


- 


qe 32—Single Point Suspension for Balancing, 


1 ance, It will be noted that the bubble gauge is 
mounted at an angle of 4° on its clip to compensate 
` for the normal slope of the suspension bar when 
cho air stabilizer is level, | 
Since the balance in roll is not critica, tho 
pora! distribution iat quipment 
n 
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Mk 9 Mod t and is fundamentally the same as the 
Mod O nir stabilizor, there are certain 
Modifications Nocossary for conve ring the Mod 0 
nir stabilizer to a Mod 1, These modification 
instructions are given in the Appendix B. 


3. SWOD (RADAR) MK 2 MOD 1 (RADAR 
SET ANIDPN-1) 

The purpose of SWOD (Radar) Mk 2 Mod 1 
(Radar Set AN/DPN-1) is to provide directional 
information for control of the missile during its 
Шым. Change of course information from the 
radar is applied to the control gyros of the air 
stabilizer whenever it 
eourse, 

The radar assembly is composed of a trans- 
mitter-receiver, antenna assembly (containing an 
offset, parabolic reflector), a target-selector and 
gating circuit, a directional control circuit, and a 
memory circuit, It is also provided with a junc- 
tion box Which contains a breakaway plug for 
connecting the radar to the aircraft control equip- 

33 shows the SWOD (Radar) Mk 
г Set AN/DPN-1) with the in- 
эг supply. 
eription of the operation, main- 
t and circuit theory of SWOD 
fod 1 (Radar Set АХ DPN-1) is 
CO-NAVAER 16-30DPN1-500), 


E 


However, 


deviates from a pursuit 


(АХ РХ-2 fer use with SWOD (Special Weapon) 
Mark 9 Mod ! several modifications are necessary. 
Instructions for making these modifications are 
Nen in the Appendix ot OP 688 (СО: NAVAER 
16-30 DPNI-900, SWOD (Radar) Mk 2 Mod 


1 (Radar Set AN/DPN-)). 


5. THE POWER UNIT 


a. Components. 

The power unit which furnishes all the power 
бог the operation of the radar equipment is com- 
posed of SWOD (Power Supply) МК 16 Mod 1 or 
Mod 2 (Power 8 PP-284/DPN-1 or 285/ 


DPN-2) and inverter and two 14-volt batteries. 


(егу of the standard lead-acid type. 


O-NAVAER 28-10с-50) 


4, SWOD (Power Supply) Mk 16 Mod 9 їр 
Supply PP-285IDPN-2) A" 
This power supply 18 essentially the sama 
the one in с, col, 1. However, certain modif ы 
tions have been incorporated so that it nav t 
used with SWOD (Radar) Mk 2 Mod 2 (Rade, 
Set AN/DPN-2). These modifications may b. 
found in OP 688 (CO-NAVAER 16-30 DPNI 500 


г. Primary Power 
GeneraL: The SWOD (Radar) Mk 2 (Radar 


Get АХ) DPN-1 or 2) 13 designed to operate fron 
a direct-current source having a potential мань 
When the missile 1s attached to 
search this source is obtained 
after the missile has been 


95 and 29 volts. 

the plane during 
from the plane power, 
released, two 14-volt, batteries located in the rear 
of the air stabilizer furnish the power. The total 


current drain at 26.5 volts is approximately 34 


amperes. 


Barreries: The Exide Storage Battery 


Type 7-TAS-9E is а 7-cell 14-volt storage bat- 


E 


ty of the b The сарас- 
у ¢ е battery is approximately 34 ampere- 
š Each cell has nine plates with wood 
‘ators and is 1 7 spi 
ew equipped with š nonspill vent 
This hi tery is comparable in every way to 
ni automobile storage battery, although 
ы applications special handling may be 
Мі to insure satisfactory performance. 
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kame Will inerease the charging time propor- 

(Т) After about 70 ampere-hours charge has 
eh put into the battery, two successive hydrom- 
eter readings 1 hour apart showing no change will 
indicate full charge. 

(8) The hydrometer will show a specific 
gravity of about 1.250. Add 1.275 specific 
gravity electrolyte and charge for about 2 hours 

M until specific gravity is 1.280. 

(9) Replace the vent plugs. allow batterv to 
Stand 12 hours and then check the specific gravity 
of each cell. If the cell reads below 1.275 specific 
gravity, the battery must be rejected for service 
use. If the reading is over 1.285, it may be cor- 

by replacing some of the electrolyte with 
ed wat 'r and then с ing for 1 hour before 


у x 


* 


The battery is now ready for use. Hf 
sediately the specific gravity of each 
Кей again immediately before 
Mor above. If below 1.270 
to at least 1.270 specific 
Wed in the SWOD (Air 

or Mod 1 in à wax- 

y or box which 

ting tempera- 

low temper- 

ch | walls of the 
he inside to reduce 
veetion of heat 


& ” nd 
Й 


p 
И 


at * r such as 
EE 5.4 
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ха bier. battery terminals should | һе 

ын мөн tree br uet before connecting the ca Me 

— care must be taken to prevent damage 

ide Beater elements which will result if аста * = 

мед to come into contact with them. When 

checking the battery cells no electrolyte should "i 

allowed te drop frem the hydrometer, and the 

1 batters must be remeved from the heater com- 


4 partment for charge. Бк Sure tas SPECIFIC 
| p Exc 3:0 or Arow С 


to 


VOLTAGE 


ы- 
гоі ~ 


place, cold chmates protect them against © 1250 
| mer Im во case should they be Š 


2” cae P adi Si. کر‎ 


be protected > —10 го 30 40 50 60 70 
TIME (MINUTES) 


Fi 36—Change т Specific Gravity and Volta 
"SF Battery During Discharge at 30-Ampere Rate. 


An unused filled battery should be charged once 
every 2 weeks to maintain its charge and servies 
ability. Figure 35 is a graph showing the effect 
of storage time upon charge condition. From 
I this graph it is obvious that a battery necessarily 
must be charged shortly before being put inte 
service use if the required 1.270 specific is to be 
X! Dic ined. 
Figure 36 is a pair of graphs showing voltage 
and specific gravity against time during discharge 
Ба 30 ampere rate at 70° Е. From these graphs 
mill be seen that a specific gravity reading of 
15 the best indication that a battery is fully 


In cases of extreme emergency 1.275 specie 

y electrolyte may be placed in а dry-charged 
d the battery placed in service use 
me. The battery will be able to 
than 50 to 70 percent of its rated 
re will be no check to eliminate з 

This procedure is to be avoided 


1% 


тү... 
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a | 
8 z q ¡STE panel depends upon the 
Sence device E received from the intelh- 
upon the 42. е 5 of this signal depends 
path. Th gree о error in the vehicle 5 fight 
SN us, if the vehicle is pointing slightly 
Way from the desired course, the gyro panel will 
"OW a slower rate of correction than when it 
Points further away from the desired course. In 
no case, however, will the gyro panel allow a 
response that might endanger the stability of the 
missile, The gyro panel consists of three gyro 
units wìth their associated electrical and vacuum 
Systems, mounted on a metal auxiliary bulkhead. 


functions have been incorporated in 
(Control System) Mk 18 Mod 1 
Servo PU-146/DPN-2). 


Gyro Uxrr: In order to under- 
n of the gyro system properly, 
ion of the rate gyro is desir- 
differs from a free gyro- 


PON) MK 3 (BAT) ов um [COTATA 2810. 
wheel about the axis XX. to 
the axis Х-Х which is алсад N 


Р бс K. 
эң la 


-i | 


axis ХХ. and зіме. these pivots wre өсөн \ 

inetiambres, ве effects will be caused by moton уе | to the t 
Axes Y-Y and LA ме popar constan), amd to UN rate of t e аймыз 
E Y. © ааш 


about this ахь. 
dicular ta axis IN and to each ether, but do not 52-Р 
rotate with the gyre wheels all three axes maintain ln ander to utilizo the intelligence Фет ыры ; 
their orientation with respect to the shaft i the the form of the torque about the axis ZZ æ 
latter & rovelved with respect to the Y-Y or 2-2 practical form of the rate gyro permits mpg 
\ about the axis 2-2. through a very Small am * = 
Zn. 


axis, Now suppose that the shaft is so const rained 
that it cannot revolve about axis А-А. and that While motien about 7-2 gives rise to а counts. 
the shaft is then revolved at а uniform speed terque about Y-Y, the latter is utterly шилэн "he 


about axis Ү-Ү by means af a suitable temque. compared to the extert 
shaft about Ү-Ү and may therefore be ebe 
k- НЭГ 


This motion would give rise to a constant torque 
hich would attempt to revelve the shaft about Figure 39 illustrates the gyro as utilized im į 
ахь 2-2, that is, attempt to precess the QTL, and  SWOD MEG Медо. The gyre rhe. 
мө magnitude of this precessional torque would on an axle in à gimbal frame, which. m ыга 
be proportional to the amount ol inertia of the supported by pivots perpendicular to the иы: 
E a taf 
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DESCRIPTION AND ОР 

ERATION OF PRINCIPAL PARTS AND SUBASSEMBLIES 
wm. the gyro wheel. Thus, the axis through 
these pivots, corresponding to the axis 2-3 it 
Figure 38, becomes the only axis about w 

sional torques will be effective in produci 
55 Only these HUE du MR u exerted by a control, signal is a funetion of the 
и hii have normann A potu signal intensity up to the point of saturation of the 
axis will result i0 a precessional torque which don differential amplifier cireuit. This 
act to rotate the gimbal frame on its pivots. Any 
axis will therefore tend to cause à movement of the 

цас arm attached to the gim ` i : 
E eui: speed if de EOS 2m um. зэ A gyro at maximum safe rote of change in course, in 
eel by dhe ack SENE = a лын 13 — order to insure the safe flight of the vehicle. In- 
à : ( € TO Ivi i " 1 6 т vl | LPOG їр Ü 

4 3, jet dire Beds Buckets ‘athe e de dividual gyro units are rated in dc grees per second 


signal will cause a grentor differential in amplifier 
plate currents and a greater biasing torque, 
Therefore, the degree of control of the flight path 


in 
hich pre- 


Foren | saturation 
point is adjusted so that maximum differential 


current will not produce a mechanical biasing 
torque greater than the precessional torque of the 


ro wheel. rate of turn required to exactly counterbalance a 
: UR х | given maximum current differential. 
In this application, the intelligence sier 
x | NS, ignal BENDI -AND-BANK TOR ds Mobt- 
` developed by the gyro system results from a com- BENDIX DURN-AND-BANK Inpicaror as Морт 


E р np. The gyro units used in the SWOD (Gyr 
‘nation of the gyro mechanical action discusse , шинэ 
p and Me s и ton discu sed Panel) Mk 6 Mod 1 are standard Bendix turn-and- 
Ее” Jem circuit REO ps N pm bank indicators modified by omitting the indicat- 
№ со ч р 10 ? | ism 7 1 | ino e net 

` «electrical signal, the st 9 nisms and installing contacts and an 


| RE а J 4 5 ‘tromagnetic biasing assembly. Figure 40 is a 
| modified by mounting 1 ў 1 an ` сабами AS 


| E -of such an instrument as modified. 
| эу e p heel is propelled at a constant speed 
sho 15 
making and breaking с 
contract arms is thus in 
bias from the two opposi 
| as illustrated in Figure 
| 
| 


The pressure regulator 
vity pressure at 2 inches of mer- 
itside atmospheric pressure. 
h the air filter passes through 
the gyro wheel by striking the 
the wheel. The gyro wheel 


The biasing coils ca 
two sides of the differen 
directional control circuit 
one through each coil. 
equal, due to the abseı 
the radar intelligence, 
present equal and opp g an insulated contact 
ical linkage, resulting in no | contact points. The 
applied to the gimbal frar ie centering spring which are 

dition the gyro will have the 

fluence upon the fligh 
control signal is receiv 
device, the differential жа i 
values of eurrent to flow i Pa us E ше | 
nets, causing a mecha EX uu 

applied to the gimbal fra 
will keep the contac 
change in the flight 
great to develop a cow 
torque. b 
. An increase in the 


- 


which is supported per- 
al axis of the wheel by 
he gimbal frame is a 


г used and therefore 
ү rovements, p. 43. 


O-NANAER Hide 


сүр 1698 С 


à LESE 


sar WEAPON) MN ын 
m mm — CENTERING APRINO 
АруУ8ТМЫН! — _ 3 
РОТА Яа эртийн ONTAOT ARM 
BIASING LEVER ONTAOTS и AIR OUT Ley 
LEVER РУОТ m: NN y 


| | REGULATOR 


 LpiasiNG. —] 
ADJUSTMENT | 1 Қ 4 ' 
b. а | ь (Ж | = РМТ 
BIASING” W , мм... | | 
ELEOTROMAGNE TS 1 7 ом- SIMBAL i OT 
` GYRO WHEEL AXLE BEARING: 
т o 


A VE 
11 
ж-з? 


| fige 40-— МодШеч Bendix Turn:and-Bank Indicator. 


T 


енд ET ы 1 


AIR INTAKE FILTER 


Ам 


МК 6 Mod 1: A bing gyro whieh ін sensitive to 
turn only, n piteh gyro, and a turn gyro which ia 
also partially sensitive to voll, 

Roll or bank is the motion of the vehiele about 
its fore-wnd-aft axis as shown in Figure 41 XA. А 
gyro, to be sensitive to roll, should be mounted 
with its gyro wheel axis of rotation in a horizontal 
plane perpendicular to the longitudinal axis of the 
vehicle as in the ease of the turn motion, but with 
its gimbal frame supported along the vertical axis, 

Pitch is the motion of the vehicle about the hori» 
ا‎ axis PEDEM to its forosandeat} axis | | 
as indicated in Figure 41-B, Tho pit "ro | 
therefore шан vec tho axis of 0 is Figure ог f nels tion of ? к, M 
i , Ч à › 2 ‘ 
E ode peu] M. and. р О MEE m Roll mere 

cd parallel to tho fore-and-aft axis of the axis ofthe vehiele, and its gimbal frame suspended 


(| М os 


А ROLL OR BANK MOTION 
a PITON MOTION 
0, TURN OR YAW MOTION 


vehicle, It thus reacts to nie) | | 
"Turn zm іш Хэмж to pitch motion alone, parallel to tho foresand=alt axis, thus vencting 10 
Ив eg vh л heu. of the vehiele about turn or yaw motion. 
gyro, to be Sin ms D aie A Tho principal differenee between a gyro sensitive 
mounted with the nxis of ou i 11 therefore bo . № turn motion and one sensitive to roll motion t: 
ntal EE) Mon or ite gyro in the axis of suspension of the gimbal tramo. V 


horizontal and perpendicula 
122204 Ж. А пе ft this axis is changed from the horizontal tow and 


"e у ^ia у 
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the vertical, the gyro will become less sensitive to 
turn and increasingly sensitive to roll. There- 
fore, one gyro may be made sensitive to both turn 
and roll, the proportion of sensitivity to each 
motion being determined by the angle of the 

imbal frame axis with respect to the fore-and-aft 
axis of the vehicle. This angle is adjusted in 
practice во that turn sensitivity is considerably 
greater than roll sensitivity, the optimum value 
being that which gives most satisfactory flight. 
(Angle T in Figure 42.) 


The bias gyro, through the application of the 
5000-ohm shunting resistor (which is approxi- 
mately equal to the resistance of the eleetro- 
magnet being shunted), reduces the current to 
about half in the shunted electromagnet of the 
turn gyro. If we assume that a turn correction is 
called for which gives eight milliamperes in one 
coil and zero current in the other coil, the resulting 
pull will close a turn gyro contact, activating the 
servo mechanism. The vehicle responds first by 
banking, which results in a turn in the flight path. 
Both turn and bank are effected with some lag 
due to the characteristics of the mechanism and 
the vehicle. The bias gyro is not sensitive to roll. 

is mounted at a slight angle from the 
ead (Angle B, Figure 42), it 1s sensitive to 


turn only. As the turn motion increases, the bias 


the shunting resistor across the acting 
et reducing the current through it to 
amperes. Аз correction in the flight 
ected, the current in the opposing electro- 
ses from zero, and reaches a value, 

of During this 


rque on the contact arm is 
al value, and this allows a 
que (resulting from the 
ak the circuit. Thus the 
servo unit is removed 


ach to the desired 
ver-shooting of the 
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rom the bulkhend 


SWOD (GYRO Panni) Мк 6 Mop b (Gly ito 
«copo АМУ ON-75/DPN--1) Хэл 
In the SWOD (ую Panel) Mk 6 Mod 1, ШЕШІ 
ul to require n р aecond rabe ol 
imun euerent differential 

рінен electromagnet, 


and ja mounted ab an anglo of 157 (Angle Т, 
igure 42) below the horizontal, The pitch gyro 
is adjusted. to n 05-рог-носо rato of turn (when 
the tail elevatora are installed) to counteract n 
nt differential of 8 milliamperes, 

perpendicular (0 the bulkhend, 
! vate bul in 


The bias 


desired үніне ммм arta 
wedge вар" nup 


le upward I 


lo the 
on dg өресін 
Unten fixed ang 
"PM IUNCTI 


gyro ін adjust 


turn Lo eountermet n HINA 


of 8 milliamperes in the 


maximum curte 
and is mounted 
The gyro is originally furnished for a 2 
modified at the modifiention center, 
gyro is mounted at an angle of 3° (Angle В, 
Figure 42) above the horizontal. 

AsskMBLY: The SWOD (Gyro Panel) Mk 0 
Mod 1 Gryoseope Assembly ON-75/DPN-1 con- 
sists of the three gyro units installed on a metal 
auxiliary bulkhead plate with their associated 
Venturi tubo, surge chamber, tubing, wiring, and 
connectors as illustrated in Figure 49, 

The Venturi tube is attached to the edge of the 
metal auxiliary bulkhead so that it projects out 
into the air stream and thus produces a suction 


tei 
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Му, one № ТШПШШІШІ Lye enble From (y е, 
Lion box and one Fol ho cable bo Ihe servo TI 
V connection: | nino provided lor (y ШИ? 
hentel CuCl whi hi Шы 111 11911111 Lhe enlli Iron 


iho junction box und ештен the hot side of ih 


өмү supply Lo (he heaters 
Both the plteb and turn 
tarminnla each located іп two groups 


of the bakelite base plate 
(ha terminal ШШ ШИШ when viewed from thi 
reguli tot and of the unit The eontaet 
internally grounded lo a Mount sorew al (| 
which is externally. bonded № (he clima Thi 


bins pyro, having no coils, bub requiring: an in 
(hree terminals, the 


wy rd 11111! ШЕК [| 
in the ede, 
irre 14 ente 
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nm, һин 


sulatod contact 
outer onen of which are marked C, and ©, 

lt should be noted that the burn gyro In mounted 
with its aim filter whereas the bin 
gyro ін mounted with ite air filter upward, Thus, 


the precossional torque resulting rom гін turn 


downward, 
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and have an open circuit potential of from 170 
volts to approximately 220 volts across them. 
The eurrent through the bias gyro contacts will 
not exceed 4.5 milliamperes, and the contacts will 
have a maximum open circuit potential of about 
50 volts across them. 

The contact arms of both the pitch and turn 
gyros connect to ground, and one end of each of 
the eleetromagnets in the pitch and turn gyros 
connects to the positive plate supply voltage of the 
intelligence device. The contact arm of the bias 
gyro connects through another lead of the input 
cable to the same positive source. А wiring 
diagram of the gyro system is shown in Figure 46. 


с. Installation 


The gyro panel is installed on the lower back 
side of the main bulkhead as shown in Figure 47. 
This metal auxiliary bulkhead is secured to the 
mai bulkhead by four bolts. The 


jects out into the air stream. 

from the junction box to the 

le through a cable which at- 

nnector mounted on the upper 

This cable carries six 

ntial amplifier, two leads 

ts of the arming switch, a 

t battery heating circuit 

› the heater without 
connector. 

tor is located on the 

© and accomodates a 

5 to the servo sole- 

го contacts of the 
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— — фо the moving control contact (ground). 
- Miea-filled bakelite is used as the molding 
Ч. material for the control head in Du and 
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Figure 47—SWOD (Gyro Panel) Mk 6 Mod 1 Installed оп Bulkhead. 


2°-per-second pitch gyro must be changed to (4) Advance each of the two screws clockwise 
become a 6?-per-second gyro. 1% turns (450°). 
Nore: This modification should be done only by (5) Using the special cable provided, see 


à Жа : | ie ae : 
personnel well qualified to do such work. Itis Figure 48, connect the gyro terminals to the 


usually done at the modification center. 
The procedure for making this change is as 
| Mlows: 

(D Remove the pitch gyro from the gyro 
Panel. | 
р (2) Remove the bakelite cover from the gyro 
Ly removing the four fillister head screws m the 
- Over, 


3) Mark on the armature plate the position 
м the serew slots located in the two biasing adjust- 
“tt screws, (See Figures 39 and 40.) 
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Figure 49—Connections for Testing One Gyro. 


standard gyro panel checkout box as shown in 
Figure 49. 


Nore: To facilitate adjustment spin the gyro 
wheel by applying a slight air pressure to the 
gyro inlet. 


(6) Hold the gyro stationary and, leaving one 
of the biasing adjustment screws fixed, adjust the 
other until the conditions of the following test are 
satisfied : 


(a) Apply 4 milliamperes of current to one 
coil and 3.5 milliamperes, to the other. 


(b) Increase the 3.5 milliamperes of current 
until the contact indicating meter in the test box 
indicates that the contact reverses. The current 
reading at reversal should not exceed 4.8 milli- 
amperes. 

(e) Now return the current to 4 milliam- 
oe and put 3.5 milliamperes through the other 
coil. 

(d) Increase the current until the contact 
reverses in the second coil. The current reading at 
reversal should not exceed 4.8 milliamperes F 
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DIFFERENCE 


BETWEEN THE 


Nore: THE 
VALUES AT WHICH THE TWO REVERSALS 00. 


CUR SHOULD NOT EXCEED 0.1 MILLIAMPERE. 


(e) In case of gyros not marked with the 
yellow rectangular piece, the 4.8 milliampere 
figure should be less than 4.4 milliamperes. 

(7) Make sure that the rubber sealing ring is in 
place; then replace the cover and mounting screws. 

(8) Repeat the procedure eiven for test in (6 
above. 

(9) After satisfactory adjustment has been 
obtained label the gyros plainly “6/sec.” 

(10) Remount gyro on gyro panel. 


e. Adjustment and Testing 


Adjustment and testing of turn. pitch, and bias 
gyros: Tur NATURE ОЕ ADJUSTMENTS NECES- 
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1t cannot һе too atrongly su 
SWOD (Gyro Panel) Mk 6 Mod 
Assembly CN-75/DPN-1) contnins 


| (Gyroscope in the air ШОШ | 
gyro unité Pownr CABLE: 6-foot, 2-wire cable w 
which must be bandled with as much care as AN-3108-16 108 connector on one end E 
normally would be given a precision eleotrienl che 14-volt connector on the gyro test, unit i 
moter, While the units enn withstand the mild and a pair of small alligator clips on the other бы, 
shocks they will receive In transportation and These clips attach Lo the 14-volt storage batt E 
normal use, they cannot be dropped or otherwise which energizes the unit, the red lead conn ith 
mistreated, A unit that has been dropped even à (р the positive terminal and the black lead Mes 
few inches with a direct jar should be replaced. negative terminal of the battery. 0 the 
This unit is delicate because the relatively large Input Cante; A 6-foot cable with an AN-31 
mass of the gyro wheel and gimbal frame В ВОР 22-105 connector on one end to fit the input ay 
d gimbal frame pivots. Bending ^ nector on the SWOD (Gyro Panel) Mk 6 1 6 
pivots will AN-3108-22-19P connector on the other end 
fit the connector on the left end of the gyro idt 
unit panel. This cable has all pins connecte] 
m through, letter to letter, with No. 16 wire. | 
үз.  Әттргот Cantu: А 6-foot cable with an AN- 
8108-22-175 connector on one end to fit the output 
ector on the SWOD (Gyro Panel) Mk 6 and 
IN-3108-22-17P connector on the other end 
t the connector on the right end of the вую 
i nit pancl. This cable has all pins connected 


th cable which is a special cable used for 
Б EU before installation connects 
Irom the gyro to the gyro t | 

к gyro test unit. See 
schematic is shown in Figure 51. 
па milliammeters, provided with ad- 
в and 0-t0-5-ma scales, are used to 


switch connects 
(with 0-to-5-ma 
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(С) POSITION 3 
№ Switch Positions. 


> electromagnets of the turn gyro and 

value of current may be made to flow 
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hg the current change in the tum 
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: Cana trox or Grae Test Unie: The follow. 
WE Steps should be taken to determine the cali: 

eue of the milhammeters before 
making the күтө panel check: 

(1) Check all meters for proper autvset, 

С Connect the power cable to the 14-volt 
Storage battery and close the POWER switch. 

&) Place the selector switch in the SERIES 
position and adjust the LEVEL control to 3 milli 
Smaperes OR ane of the meters. If the other meter 

_ Berees ва reading within 0.1 milliampore theu the 

Writs may be assumed to be in calibration. Other 
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he EXT. METER jack and adjust the САМ, 

NÎ. controls inside the ease until both meters on 
mee with the Known meter. 
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her on & test mounting for check- 

к assembly, or in the vehicle for 
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bulkhead by merely holding the 

ition on the test table 

turn or pitch motions, 

anting must permit rotation 

mulation of both turn and 

os must be operated by 

өнбегі tube. The usual 
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) to the end et the 

e G. E Vacuum 
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up te operating 
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ОШМАН meter until the UD gyro eontaeta 
meter dientes Dh 2 ОО 00120 
Мыр meter until the 121) pyro 0 
meter ХХ U AQ pereent of the tine, "Phe 
initial rodueblon of omwent In nnneenaanty IN unita 
with apelin contorod ayron Mho current in tho 
ТОО mater ац not AA ma for 
ОЛЛОО 44 mi for сонан 00 
QD Return the нен in the МШ а 
motor to 3 ma and ааа 
АКА DOWN moter until the UD) gyro cone 
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ің (he RIGIT-DOWN meter until the U-D gyro 
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‚боб (4) (№) above should not 
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ONAL аммома: The proceraional 
үө шуо unita on tho pyro panel may 
the axis of rotation of the 
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and the power switch on 
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of operation. A schematic of this portion of the 
servo wiring is shown in Figure 62. 

The closing of a contact ín either the pitch or 
turn gyro will allow current to flow through one 
of the solenoids, causing the plunger tó be pilleri 
into the coil and thus rotate the walking heum 
attached to it. This walking beam is linked to 
* gear cage which will be rotated when 222777 
moves. 

A limit switch is connected in euch solenoid 
circuit to open the eirenit when the limit of safe 
operation in the direction governed by that sole. 
noid is reached, Тһе switch ig adjusted Бу bend. 
Ing the switch arm ор rotating the mom ting 


wore 
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Figure $1—SWOD (Servo) Mk 4 Ме Installed in 
SWOD (Ar Зв хє.) MA 13 $ Med O. 


gain and Бола” washer prevent magnetic 
секаса af the phanger with the case and core. 
Ор ілес madals, а castelirpe locknul af cold- 
weed al із wed. For these nuts the cores are 
AR Ser safety wiring rather than slotted as 
whem weed with the Өзісуре locknuts Figure 
$ Mews das of this assembly. 

When the ойле із energized, the position of 
whe plkager із adjusted by means of threads and 
à kat om the top end of the care. Adjustment 
af the phaager position governs the meshing of the 
“hinh ges ondes Hir inflo i EEE 
dde serve, Am adjustment that is too tight will 
decrease the power amd an adjustment that is 
хех loose may cause the gear chatch to disengage 
ur Raga. қ 

The type DMOX-310 dynamotor із used. Its 
mated für conmtiamoas service at 12 volts, 25 ame 
deres de input, amd 150 velis, 100 milliamperes 
De net. For intemnittent service (not to 
ed $ minutes at a time) it may be operated at 
12 welts, 44 amperes e output and 125 volts, 200 
инээх хээд output. When operated from a 


Levelt battery, it W айгы динсиз eles Pe 
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А mue grease Na. шэг mt ras ie grease. 
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Figure 62—Servo Control Circuit Schematic. 


and output sides of the dynamotor are of all- 
metal construction and are grounded cas to 
the bearing bracket casting and externally by a 
ground lead to the dynamotor mounting as an 
aid to interference suppression. This externally 
grounded negative lead is black, the positive low- 
voltage lead is white, and the positive high-voltage 
lead is red. A 0.01-mfd paper capacitor 
meeted across the low-voltage input; and а 0.003- 
mid or a 0.006-mfd mica capacitor, which must be 
rated at 600 volts working and must have passed 
a 1.000-volt flash test, is connected across the high- 
voltage output. 

Moron Стксстт: SWOD (Servo) Mk 4 Mod 4 
(PU-145/DPN-1) uses a X h-p 12-volt compound 
do motor. This motor is totally enclosed and of 
aireralt-type construction. It is rated to operate 
at 3,500 r. p. m. in a clockwise direction when 
viewed from the shaft end. The ball bearings are 
permanently lubricated with low temperature 
grease. А 0.02-mfd bypass capacitor is connected 
internally from brush to brush; and the negative 
brush is grounded at the holder. The no-load 
current of the motor at 12 volts input should not 
exceed 6 amperes while operating only the gearing 
and linkages. An electrical schematic of the 
SWOD (Servo) Mk 4 Mod 4 is shown in Figure 
64. The standard aireraft-type contactor which 
energizes the motor and dynamotor requires 14 
volts for operation. Earlier units employ а 
Cutler Hammer BUL-6041H50A contactor with 
a l6-ohm coil and two sets of contacts rated at 


iS con- 


у = Later units employ the Cutler 
BULK 


41Ң158 contacter with а жұлма 
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chion box is pulled, releasing the 
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18 applied to the motor 

Thus these two units oper- 
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figures 130, 131, and 132 for 
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efore the traveling nut has rencha 
t the end of the screw. d 
A key 18 provided which fits through Protecta 
ñ in the front cover of the servo unit Яс 
ends of the scrow shafts. By this me 


anfe flight, and b 
the safety region n 


hole 


the 
the serew shafts 1 


uns 
nay be turned manually to adjust 


the servo linkage to апу desired position for Бү. 
flight adjustment, sufficient force 9 be OXerted 
by the key on the screw shaft ard its associated 
' o cause the locking pawl to ratchet, allow. 


ears | : | 
s to be rotated in either dire 


ing the serew shaft | 
tion. А holder is provided in the front cover {op 


this key when it is not in use; and a spring clip 
revents the key from being unscrewed from its 
holder by vibration. 

Mechanical stops are placed on the right-left 
screw shafts to make it impossible to key the 
traveling nut far enough past the position of 

operation of the limit switches to change the limit 
witch settings. These stops are not required on 

he dive and glide screw shaft since practically the 

I the screw shaft is utilized in the dive- 


nits of the run. A safety margin of 
one turn of the screw shaft is 
1 the position of the traveling nut 


l is indicated by lines scribed on 

div e-glide drive shafts and their 

3. When the unit is in neutral, 

'e shafts and bushings are in 
‘igure 67. 

n the neutral position, 
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p terms of movement ай the ends of the To study the operation of this linkage, the 

movements of the parts associated with the dive- 
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Guro Laxxace: The serve linkage 35 made of гіме control and the rig ideft control may be 
ness steel más fastened холе ег with monel analyzed separately. The driveshafts, one (2) 


metal pins. ІН tramsiates the rotation of either or driving the dive-glide movement (in response to 
beth ern Enkie Өттгесін fu clockwise and signals from the pitch gyro) and the other (b) the 
š à daria movement of right-left movement (in response to signals from 
X 1 reds To accomplish this, the the turn gyro), form the two fixed points of rota- 
mis of the Бейсе arms to which the control reds tion, and the servo chassis on which they are 

š 3 mounted forms the fixed element in the mechanism. 
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various control positions. IE WOD (Air Ina 277 
plicable to a servo unit oriented as in ler ig motion takes place. a | 
UM The right and left control movements showy. 
; | 


o. In all cases 


th the nose toward | 69—4 are accomplished by ^s 
4 VM 


В clockwise and counterekoa, 
ee RECO, 
For right turn, the right tie 


Stabilizer) Mk 13 Mod 
looking down upon the unit wi 


_ the top of the page. 
Figure 69—1 shows the position of the үшөп» 
links when part A has been rotated clockwise DY 
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by the reverse action, 


d. Adjustment and Testing 
The SWOD (Servo) Mk 4 Mod 4 (PU-145/ 
DPN-1) has three types of adjustments, the 
positioning of the solenoid cores to given proper 
meshing of the clutch gears, the adjustment of the 
limit switches to Keep the travel of the servo arms 
| within predetermined limits, and the adjustment 
ok the end-play or thrust of the screw shafts. 
4 These adjustments are made at the factory or 
assembh plant. and should therefore be correct if 
le check-out, provided that 
as not been subjected to 
ons and is known to have been 


application for which 


š, 1 
» 


ut of a servo unit, a servo 
ineets to the cable connector 
to control the servo in 

\ and ‘arming switch. A 


^ che p M x 
| -NAVAER 28-106-507\_ 
) o rsapciAL WEAPON) MK 9 (BAT) ОР 189% 168 06-50) | 


be connected to the Servo са, 


M 
| і k] * battery must 1 
AN-3102-22 ПР wi e that all switches on the control box 
{ 3 ^ Гу! being sure ear id baba Pi X urg 
^ қ 5 сие the Lory, DOGO 
| | N 4 | B | x | Чи before connec : Coed As 
| 7 follows: 1 ; 
| | І Loc ын | 8 | UP-DOWN Limit Switches: 
y | LEFT | Ë ©) | (1) Close the battery switch on the зеру 
| = 4 ) 
| Ж “26 | Д | | control box and note that the dynamotor And 
1 | ro RION | (D) | motor run and tha t the servo arms do not Move 
р | «= š thea UP (glide) control swite 
4 [5 ROUND Ë © | (2) Press the UP (gli M e teh ON tho 
| | | Ї | | servo control box and allow the servo to operate 
| 1 > = ip ANAA 5 
| | poa CONTACTOR i (F) | until the servo arms reach their approximate limit 
A { s ` 1 16, MEN d 
| | PL ЗАТ ТЕВҮ | E © | in the forward position. umme chis operation 
| № L — ® S | onu by intermittently contacting the Up 
isl 12125 7 — — — — — Ë | э ы . и L: A "XY ` ч ` an " | 
aS HN CABLE 3 control switch until the servo arms cease respond. 
23 5% Figure 71—Servo Control Box Schematic. ing. This is done to prevent injuring the mecha- 
| Mh nism in case the UP limit switch fails to operate ор 


of this con is shown in Figure . А ` AA 
2 ш pede is also ed is improperly wired, allowing the servo action to 
ЕН қ ЕЙ of NS и continue to its mechanical limit. If the UP limit 
a hek m for prope over-all switch does not open the cireult, the action of the 
4n а complete asse mbly. solenoid attempting to continue servo action will 
OS > be heard when the UP control switch is closed. 


t 
Important: Be sure to release the UP control 

switch as soon as the mechanism reaches the 
mechanical stop. If the servo arm is not stopped 
“Бу the limit switch, the unit must be removed and 
corresponding limit switch must be reset or 


ӨС 
ed. 


(3) Repeat step (2) above by pressing the 
control switch. 

LEFT Limit Switches: Repeat the pro- 
riven for the UP-DOWN limit switches 


hich functions properly. Instruc- 
lete bench check of the faulty 
w. 


а SWOD (Servo) Mk 1 
г must be removed. All 
be accessible for check- 
ле beams and gear 
e action. When à 
and then released, 
ause the plunger 
and the gear 
sition 80 that 


E onra are engaged. If this netio 
q po ine not prompt and smooth 


ий! 1 Еу | 
p» ar itself may be 

- plug 

, ob 


š Y delecti vo part replaced, 


phe jimit switches should be i 
| hoy nre unobstructed and 

[ree and without, side play P 
^ (о bind on the Biden of the switeh uu causo 
¡ho servo arm attached to the shack] nan 


I| p 


ЕТА! 


ihe 


| on Certain that each limit switch ig correc 
тос ой in series with its corres 
he limit awiteh wiring check 


avoid the possibility of 


dirty, damage 
structed, OF (he genr enge 


| may be 
3) damaged: The defect shou a 


ld be re 


that 


118 Slupoigh, or 
‚ the centerin 
or the solenoid 
d, defective 
isaligned 
medied or 


NBpected to see 
that their arms 


e. If it is 
tly con- 


ponding solenoid, 


К must be made to 
an error in wiring that 


might cause mechanical injury to the Servo 


mechanism. 


If the limit switches ave known to ev | 
box, with all of its - 


connected, the servo control box 


witches open, should be с 
cable connector, and the wir 
should be connected to | 
лајв of a properly charged 
No action should take 


switch on the control box is ele i 


the dynamotor and the шо 
serve that the motor rotate 
tion when viewed from the 
motor operates in the oppe 
close any of the control sw 
no limit switch direction a 
the unit may result. Ree 
proper rotational direction 
field connections. 
It the gear train and sole 


gear train will not be operative. 


and walk; қ | 
ing beams should never be E 
but spec ever be lubricated, 


ial lubrication applied i >} + 
EN eom AA 
* E should bs made to adjust the con- 

replacement is available. 

If all adjustments and checks are satisfactory 
or have been made satisfactory, the cover should 
be replaced. The servo is now ready for reinstal- 
lation, after which the limit switch check should 
be repeated, 

LIMIT Switch WIRING CHECK: Open all of the 
Switches on the servo control box and attach it to 
the connector on the servo cable. Attach the 
negative and the plus 14-volt wires to the corre- 
sponding terminals on a fully-charged 14-volt 
storage battery. Remove the compound gear 
which is driven by the motor or disconnect the 14- 
volt lead to the motor at the contactor so that the 
Close the arming 
1 the control box and the dynamotor and 
оша start, unless the motor has been dis- 
а. ( ose the RIGHT switch on the con- 


› 60), being careful to avoid 
y moving it too far past the 


when the right limit switch 
з operation for each of the 
If each limit switch will 
esponding solenoid, the 

is correct. 
ENT: If the limit 
readjusted, or have 
risadjusted, it will be 
the switches care- 
en at the point 
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with oach unito until tho lines жоні ML the 
ana at the ENE aanva drivoahafta, at the bag, q 
ie unit, are in aliment with the lines Wr thee 
ом Цус NN buahinga, an shown in Figuro р 
The hates in the onda at tho servo anms Should 
now be equidintant hom the plane mount 
union far А condition of Right ши 
Poo ых se shaft da located on che 
right site af Che moton The sido nearest the ong 
ad tho savo at which the control cablo onte qu 
wait, and controls the RightLott servo action 
Who divoglido Soren shalt in located on the lof 
silo al the meten the side nearest Cho dynamator 
al controla the divesglide servo action, | 
Wa sot the UP and DOWN limit switehes, clog 


u 


ES NS switeh an the servo control box to 


atant the motor and dynamoton, Then proceed as 
NS. being aure that the eondition of Right-Lei 
at is maintained at all times during the fin 
өр 

03 Pras the DOWN control switch and 
№ the serve until the DOWN limit switeh 
he eireuit of the DOWN solenoid, stopping 
Rehan, Koy the diverglide screw shall 
and determine the number of tums | 
wach the mechanical stop, Press the 
switch until the servo linkage retums | 
ral position, — Readjust the arm 
At switch, shown in Figure 00, by 
га slight amount and recheck 
hich the Witch opens the 
voceduro until tho switeh 
Qn, + K turn, from the 
direction, The DOWN 
№ Adjustment, and the 
arm, when the DOWN 
action, is designated 

Mure N.-A. 
witeh and operate 
witch opens the 
ХОТ the servo 
х position "D^ 
ht servo amt 


ав may be 79 adjust the setti SSEMBLIES 
| mit switch arm x ttm 

he pi 420 1 ies айыке, " en! limit switch, and measure the distance 

4 3,700 haft manu ally, check th У keying the RIG position “N”. Adjust the arm of the 

ше” e 15 we jm at from % to 1% IGHT limit switch by bending slightly and 

turns wil e reach the mechani 4 repeating as often as necessary to cause the servo 

fi it in this аш It these en action to be stopped at a ‘point 1.035 inches, 

ur ЫН aub join adjustment and цо +0.015 inch, from position ам”. This point may 

о arm when the UP Tem be designated as position “В”, as shown in 

| on i designated ү Figure 72-B, provided from % to 1% turns is 

lr qd required to key manually the Right-Left screw 

shaft to the front mechanical stop. The RIGHT 
limit switch is then in adjustment. 

‚ ADJUSTMENT OF Gear Cuurcn: Before adjust- 

ing the gear clutch, the operation of the plungers, 

walking beams, gear cages, and centering pawls 

should be checked. Each of the plungers should 

be pushed into its solenoid in turn, observing that 

it is released the gear cage is promptly re- 

to its neutral or disengaged position by the 

f the centering pawl. If the action 1s 


e gears remain engaged when the 
1, the plungers may be binding 
manufacture, dirt, corrosion, 
weak pawl spring. Appro- 
taken to correct the defect. 

itch, use the servo control 

nent described at the be- 
j and Testing. With all 


in the OFF position, 


23 
nd battery and proceed 
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lt lead to the motor 


е driving motor at 
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ar train at the 
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Figure 73.—Gear Clutch Adjustment 


Rough action may be caused by dirt in the gear 
teeth; therefore, it is essential that the gears be 
kept absolutely free of any foreign matter. 
BACKLASH ADJUSTMENTS: The maximum back. 
lash allowed in manufacture of the servo unit, 
expressed in terms of backlash motion at the 
— ends of the servo arms, is 0.04 inch. If a servo 
appears to have excessive backlash as indicated 


e inspected closely to determine the source of 
Мау. The manual adjustment key should be 


ust el for the MM 352180 They should 
idjusted to the point where they barely begin 
I. This adjustment is made by loosening 

3 at each end of the adjustable tie rod 

y above each screw shaft (Figure 

rod should then be screwed farther into 


red out to loosen it. The 
S of the rods should then be 


te, ai the travel- 
| ber points where 
efective part should 
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the field, 
r . 

l'he unit 
Stabilizer 


5 ‚oquire Very little Maintenance in 
E il presents no problems as to саге, 
{ 1 < , \ 3 ) 3 7 1 1 3 . 
al ра shipped safi ly installed on the Bir 


\ 


Iron and then applying Alemite No. 29 oil. То 
lubricate the removable parts, place them in the 


hot lubricant until they are heated, and then re- 


e in а shipping box or car 
ked in a shipping рох or са ; 
or n agi diego! 5 [t should move the part and shake off the excess. Direct 
O ec BU D LU { Iq ; «Те; D р 
po P. „ or crushing, and should 1 x» 1 flame should never be applied, and no attempt 
o К 5) ! D Y T N 
popp S ~, : e protected should be made to apply low-temperature lubri- 
(Us Qt moisture and corrosive agents The un; ER i 
| мап. tertight, and thus will D. be 25 8106 cants at room temperature. The solenoid plung- 
t А er : ; ? 5 y at у : 
5 а not stand immer- ers and walking beams should never be lubricated, 


18 nol V . . 
15 ^ D 5 
aan or direct applications of water. While the 


overs are fairly dusttight, the units should not 
bs subjected to excessive dust or grit conditions. 

swoD (Servo) Mk 4 Mod 4 (PU-145/DPN-1) 
vill normally not require lubrication in the field, 
ss some abnormal conditions make it neces- 
sary to remove and replace the lubrication. In 
such cases the old lubrication should be removed 
with kerosene, removing only as much as is nec- 
cossary. It should be replaced by heating the 
parts to be lubricated with a soldering iron or hot 


unl 


since the presence of oil or grease causes dirt and 
erit to collect on these parts. 


9. SWOD (CONTROL SYSTEM) MK 18 
MOD 1 (Flight Control Servo PU—146/DPN-2) 


The SWOD (Control System) Mk 18 Mod 1 
shown in Figure 74 with cover removed, is a com- 
bined gyro-servo control unit that is used with 
SWOD (Special Weapon Mk 9 Mod 1). Figure 
75 shows the SWOD Mk 18 mounted in the air 


stabilizer. 
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sWOD [SPECIAL 


SWOD (Control System (Mk 18 Mod 1 utilizes 
an air-driven vertical gyro with rotary air valves 
coupled to the gyro gimbals to measure the roll 
and piteh motions and utilizes roll and piteh trim 
units whieh respond to the directional signals from 
the radar. The air valve consists of a pilot which 

18 coupled to the appropriate gyro gimbal and a 
sleeve which is driven by external means. If the 
pilot and sleeve of either valve are not aligned, п 
pressure differential is established across the 
appropriate air relay which in turn activates an 
electromagnetic clutch of the servo motor to drive 
the pantograph linkage and the elevons as re- 
quired. The sleeve on each air valve is driven by 
differential gears in the roll and piteh trim units 
of the control system. These trim units, in 
response to directional control signals from the 
i annee e ne e le n 
of the two gyro air valves. MN 


The elevon motion is fed b hro | 
; : ack throu "туй 
chanical linkage to th through a me- 
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Figure 75—SWOD (Control System) Mk 18 Mod 1 Installed in Glider. 


e air valve sleeves through 
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the differential gears of the roll and pitch trim 
units, Thus, the movement of elevons in the 
proper direction and amount realigns the sleeve 
With the pilot of the air valve and keeps the 
elevons in the proper position to effect the re- 
quired change in flieht path or to maintain the 
oxisting flight path. 


10. BOMBS AND FUZES 
a, General Purpose Bomb AN-M65 


“GHNDRAL: The 1,000-pound General-Purpose 
Bomb АХ-М65, minus the fin assembly and trun- 
nion band is the pay load which is carried in the 
SWOD Mk 9 missile (Figure 70). 

The characteristics of this bomb are as follows: 

Explosivo used—Torpex or TNT. 

Weight of shell approx. 550 pounds | 
Total Weight torpex loaded—975 to 1,0% 
pounds. i ose 
2 Over-all length— 53.1 inches. 
_ Diameter of body—18.8 inches. 


у AMD AIG AYE ИА 


NING ЧТ 


is free to swing around 
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er, in the tail fuze the 
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Detonation № aeeomplished win 


any шіріп | 
s dde 
j Lob зо - нээг The Bomb Puga M. 
эва Мой 0 ja designed for use m tho followin 
bombs when they ar» used. in missiles of the Ray 
VALUE 
typ 00 pound (боро Purpose Bomb AN May 
1,000 pound (опо Purpose Bomb AN Maa 
2,000 pound QonapalsPurpose Bomb AN May 
500 pound Ganaml-Purposa Bomb AN Мы 
1,000 pound General Purpose Romb AN 
MOB, | (Used rogularly with SWOD Mk y 
Mods 0 and 1.) 
2,000 pound Gonoral- Purpose Bomb KN. Mag. 


Diaria: Figure 80 shows the Bomb Nose Fuge 
: 935 Mod 0 in the armed and unarmed position, 
BI and 82 show this funo assembled to the 
| driving unit whieh arma the fuze, Gen 
rangement with principal dimensions js 
in Naval Ordnaneo Laboratory drawing 
he weight of the fuse when loaded is 

4,5 pounds, 


> When the arming wire is withdrawn 
ТОА) driving unit, the air flow causes 
D Potato and turn the flexible shaft 
Веной gear, ‘This shaft. unsorews 
W, After tho arming serow is cone 

Kd from above tho spring loaded 
Mo shalt rises and allows the slider to 
ementh the delay element 

кізіп, — Detents lock the 

bids under the delay 
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hpletion of arming 
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1—Bomb Fuze Mk 935 and Driving Unit. 


Figure 8 
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DESCRIP 


4 ! кет with force enough to break the 
с. La The striker then hits the delay prim 1 
a AN cond. later the fuze detonates, N 3 
qq эд sly sensitive when armed ЫГ Гадо 
Сом ed and requires 
a slight impact to detonate it, 
ees Frarunssı When installed in the bomb 
[ june is in the unarmed condition, The arming 
E. retains a spring loaded safety pin in place, 
NU locks the arming vane. The locked arming 
Он prevents rotation of the flexible shaft and the 
Ping Screw If the delay element should be 
ЕО prematurely for any reason while the fuse 
gin the unarmed condition, the shock of the deto- 
омог explosion would be prevented from being 
1 transferred to the booster by the slider block, 
which effectively prevents initiating of the booster 
аи. If the detonator in the slider should be 
initiated prematurely with the slider in the safe 
position, the gases would expand into a hole di- 
Ойу over it in the fuze body and no further action 
"would take place, 
 Sarery FEATURES DURING Surement: The fuze 
jg assembled in the unarmed condition and it ro- 
mains so during shipping and stowage. Until the 
bomb is completely fuzed, the arming serew is pre- 
vented from rotating by a cotter pin which passes 
“through it. This arming screw prevents the arm- 
ing shaft from rising and thus prevents the fuze 
from becoming armed. 
_ Авмкр OR PARTIALLY ARMED Fuzes: In the 
warmed condition, the arming serew extends com- 
pletely through the striker stem. As the fuze 
ams, the arming screw is removed from the striker 
stem and, when fully armed, the screw will be 
removed completely from the striker stem. No 


attempt should be made to unarm this fuze. 


shear 
rand 


Бис 


lider detonator to become aligned beneath the 


* 


the arming shaft has been relensed, allowing the 


ay element, the fuze must be disposed of in the | 
st way possible and considered unfit for service — 


металл Атом IN THE Boms: Procedure for 
Stallation of the nose fuze may be found in. 


TION AND OPER 
ATION OF PRINCIPAL PARTS AND SUBASSEMBLIES 


"EAM eed e utm pn ran ir 


€. Special Bomb Fuze Mk 236 


; GENERAL: The Mk 236 Mod 0 is a bomb tail 
(іле of the air arming type requiring approxi 
mately 2,500-3,000 feet of air travel to arm. 
Uunctioning of the fuso when armed is initiated 
by deceleration af the bomb, Detonation is 
accomplishod with approximately 0,015 second 
delay, 

Bonus IN Wien Usnb: The Bomb Fuze Mk 
236 Mod 0 is designed for use in the same type 
bombs as listed for the nose fuze, 

Devas: Figure 83 shows the Bomb Тай Fuze 
Mk 236 Mod 0 in the armed and unarmed condi- 
tion, Figures 84 and 85 show this fuze assembled 
to the external driving unit which arms the fuze, 
General arrangement with principal dimensions 
is shown on Naval Ordnance Laboratory dwg. 
344691. The weight of the fuze unloaded is 
approximately 2.25 pounds. 

Arma: When the arming wire is withdrawn 
from the external driving unit the vano locking 
pin jumps out and frees the external wind vanes 
which drive the flexible shaft, which in turn un- 
crews the arming serow, After the arming screw 
is completely removed from the fuze body, the 
tune is armed. The flexible shaft and arming 
serew continue to turn freely upon completion of 
arming without further effect on the fuze, 

Exptostve Components: The explosive com- 
ponents consist of a delay primer, a delay element 
of approximately 0.015 second and a dotonator, 

Mrans. ок Deronarrion: Upon impact, the 
strikerhousing moves forward due to its momentum 
and when the striker locking balls are opposite the 
recess in the fuze body the balls are forced out, 
allowing the spring loaded striker to impact the 
delay primer, When armed this fuze is extremely 
sensitive. 

Зағкту Frarures: When installed in the bomb, 
the fuze is in the unarmed condition. The arm- 
ing wire retains the spring loaded safety pin which 
locks the vanes of the external driving unit, 
The locked vanes prevent rotation of the flexible, 


| shaft and the arming screw. The detonator is, 


not out of line with the striker, but since this is а, 


- tail fuze it is considered sufficiently safe because, 


rth of the fuze body. 
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Үсаг of manufaotny, 


; umber, и 
Lat n Inspector a initials 


Name Өй manu 
laetum. 

Qon owe number, 

Weight net 
pounds. 


41. DEMOLITION OUTFIT MK 122 MOD, 
Demolition Outfit Mk 122 was a device used on 
y the SWOD MK Y Mod 0 to protocol tho Securty of 
e weapon, This feature has now been removed. 
| wer a brief description of | the demolition 
t and how it was used is given below as y 

er of general interest. | | 
auction of the radar unit contained in the 
көзе of the weapon was affected by 10 one-half 
nd blocks of TNT appropriately located on 
wit. These blocks were individually con- 
а junction box by a prima cord PTN) 
sh was fired by the squib in the junction box 

» destructor, 

ration, the inertia switch was armed by 
ig vane of the same type as provided for 
g of the bomb fuzos. When armed and 
et, the electrical circuit was completed 
vo battery through the inertia switch 


Weight gross 
pounds, 


in the junetion box, firing the prima 
oks 


Was tested to withstand 100 
warmed. When armed, an 


ha switch was wired to 
D Mk 9 would not 


emolition outfit 
ле Device МК 
of GO minutes. 
T by a member 


on the lett 
Na loft, Align the holes of the inverter with 
Ber ta) the holl, Seo Figure BTA, 
кр bola provid inverter to ти four 
ШИ Servo Mk 4 Mod 4 (Flight Control 
PU-145/DPN- 1) if not already installed, 
(move the віх bolts on the right side 
‘om rear) of the air frame and remove the 
pateh which covers n portion of the slot 
which the servo arm extends, 
olding the servo nt an angle, slide the 
vm through the slot on the left, side, 
ght servo arm through the slot on the 


aro the servo to the nir frame by faston- 
bi гррог(в nt the rear of the servo with 


i ! shod, 
| Replace tho patch over the slot on the 


ho dummy bulkhead on the front 
The purpose of this dummy bulk- 
the fuselage from warping during 


B). 
ulkhead from crate List No. 
khead contains SWOD 
dv installed. Dismount 

bulkhead and remove 

e, Phe inertia switch 
һе destructor assembly 


7b, page 51. 
chment bolts 
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A. FUSELAGE READY TO 
ASSEMBLE 


в = —— B. INSTALLATION OF SWOD 


(POWER SUPPLY) MK 16 
MOD |. 


Figures 86А and 86В. 


(¢) Unfasten and remove 


(d) A complete visual ins 
ЭЙЕ: : pection 8 
made at this time. hould be 


(e) Mount the nose forward of the 


the nose ¢ Over, 


bulkhead using the same four bolts dnm з 
CUTE 


the gyro pancl bulkhead (Figure 89-A), 
(f) Tighten the elastic Stop nuts soc 
(g) Assembly check, pu 
(14) Attach wings to the oe 
(a) List either Wing into place 
(b) Lift the tip of the win 
the supporting pin may be 1 
(с) Secure with cotter key 


(Figure 89- 2 


Ци Into : 2 t Ын Ё ес 1 = 


Fern 


(4) Follow the same for the 9 


wing, 
юэ Connect eleven control rods 


proced ure 


(Figure 

en the elevon control rods 7” 

movi ын 

ne so tape that holds them to the € e š ? 

80 that D the elevon control rod i? p 
hole j in t ài hol ee in one end corre sponds ФУ” 

| 5 N : о arm, 

Е 2 2 D “the bolt downward throsg a 
Hr СЭМ "ud then through the servo ar TÉ 

nut and cotter key. 2 

Энэ wien oe other end a the cen е ub 
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B. REMOVAL OF O 
Figures 87А and 878. 
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| MK 9 (BAT) 


swop (SPECIAL WEAPON = 


‚INSTALLATION OF GYRO BULKHEAD 
B. REMOVAL OF SHIPPING CRATE FROM RADAR 


Figures 88A and 88B. 


toward the fuselage. 
key. Note: The ele 
and with the servo 
will be in neutral, 
be) Check the elevons f 
я the е or neutra 
to instructions in chapter 3, Section 1 


Secure with nut and cotter 
von control rods are pre-set 
arms in neutral the elevons 


f, page 27. 


1 according | 


ОР 1696 (CO-NAVAER 28-10, , 
(16) Attach rear horizontal stabilize ¡ 
у) УД : 7 
lage (Figure 90 B). 
` (а) Remove the horizontal king Pin foun, 
: 1: 
brackets heneath and at the rear 01 the luselas Ч 
(b) Pul the horizontal stabilizer Into К 
, . їг, 
reinsert the king pin into bracket and ОР 
š Vit} 
cotter key. i | 
(c) Insert %s-inch bolt found in bracke 
the Um us of the fuselage, through the horiz Ч 
1 % ‘ON ta) 
stabilizer. | 
(d) Tighten and secure with cotter key. 
(17) Secure the vertical stabilizers to the lior 
zontal stabilizer by joining hinge parts wit], Ding. 
then lift vertical stabilizers and secure by plac; 
hinge-type 


npo 
pins through the brackets (Fip. 
ure 91-А). 
(18) Check the decalage according to instruc. 
tions given in chapter 3, section 1f, page 27. 
(19) Sét the Spinner Angle according 
structions in chapter 3, section 1f, page 27 
(20) Install batteries. 

(a) Remove batteries from Crate List No, 1. 
Note: The batteries are shipped dry-charged and 
contain no electrolyte. These batteries should be 
previously readied for service according to instruc- 
tions found in chapter 3, section 5e, page 34. 

(b) Place batteries in battery box at the rear 
of the fuselage and orientate them as shown in 
Figure 91-В. 

(с) Secure with wooden bracket. 

(4) Connect all battery cables as illustrated 
in Figure 92. 

(21) Connect all other cables not previously 
connected. 


10 In- 


Note: The final check should be done at this 
time. Follow check sheet shown in Appendix D. 


(22) Replace top cowlings. 

(23) Install bomb nose fuze in bomb (Figure 
93-A). Note: Handling of fuzes and arming 
couplings should only be done by personnel trained 
In servicing these devices. 

(a) Lift bomb with hoist and place on bomb 
dolly so that the single lug is on the right side. 
bb) Remove nose shipping plugs from the 
bomb. Clean the fuze seat liner and threads if 
necessary. | 


. (с) Remove fuze from shipping container and 
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A.INSTALLATION OF RADAR 
B. ATTACHING WINGS 
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Figures 89А and 18 
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T 
SWOD (SPECIAL WEAPON) MK 9 (BAT) 


В. MOUNTING HORIZONTAL STABILIZER 


Figures 90A and 908. 


inspect outward appearance for any apparent 
damage. Reject any damaged fuzes. 

(d) Serew the fuze into the bomb until the 
fuze is firmly seated against the nose of the bomb. 
(With some fuzes a large steel washer may be 
found. This is a spacing ring and should be 
placed between the fuze body shoulder and the 
bomb.) 

(24) Install tail bomb fuze (Figure 93-B). 

(à) Remove the shipping plug from the 
adapter booster. Clean the fuze seat liner and 
threads if necessary. 

(b) Tighten the adapter booster set screw as 
tightly as possible to prevent any relative motion 
between the fuze adapter and bomb. 

(c) Remove the fuze from the shipping con- 
tainer and inspect outward appearances for any 
apparent damage. Reject any damaged fuzes. 

(d) Back out the three set screws until they 
do not extend inside the fuze flange. Screw the 
fuze into the bomb until the fuze seats against the 
bottom of the adapter booster. Unscrew fuze 
only sufficiently to allow the arming screw to 
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A.ERECTING VERTICAL STABILIZERS 


В. INSERTING BATTERIES 


Figures 91А and 918. 


point in a direction which is dire: tly op] 
single suspension lug on the bomb. Tig! 
Screws until fuze is firmly attached to bom! 


Nore: While installing the pose and t: 
fuzes the following checks should 
Check fuze seat liner and clean if 
Inspect fuzes for battered threads о! 
ternal evidence of unsuitability. 
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Figure 92—Battery Cabling for SWOD Mk 9 Mod 0. 


(25) Install bomb in air stabilizer. 

(a) Lift the fuselage with hoist, being careful 
that the stabilizer which is nose heavy does not 
tip forward and strike the deck. 

(b) Place the fuselage over the bomb which 
was previously placed on a dolly. 

(с) Check spacer screws in the angles of the 
fuselage frame. The forward screws should ex- 
tend X, inch from the front angles and % inch 
from the rear angle. 

(d) Adjust the bomb braces on the fuselage 
to fit on the bomb lugs and secure (Figure 94). 

(e) Attach and secure the bomb straps 
(Figures 95 and 96—A). 

(26) Attach arming screw of nose fuze to flex- 
ible shaft by means of cotter pin provided and 
remove safety cotter pin from the arming screw. 
See Figure 97. Refer to Figures 80, 81, and 82 
for further information. 

(27) Attach arming vane for nose fuze to the 


54 forward and left side of the cowling (Figure 


96-В). 
(а) Remove cover from coupling and safety 


S8. INSTALLING TAIL FUZE 
Figures 93A and 93B. 


(b) Attach arming vane. 

(c) Tighten the connecting collar wrench- 
tight, using a, 1%-inch open end wrench. 

(d) Tighten set screws on collar. 
or smaller screwdriver is required. 

(28) Attach arming vane for tail fuze as in 
No. 27 above. 

(29) Attach arming screw of tail fuze to flexible 
shaft with cotter pin provided and remove the 
safety cotter pin from the arming screw. Refer 
to Figures 83, 84, and 85 for further information. 


А %-inch 


WARNING: FAILURE TO TIGHTEN AND LOCK THE 
ARMING VANE PROPERLY MAY RESULT IN ITS 
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B. INSTALLING ARMING VANES 


Figures 96A and 968. 


loaded safety pin ts loc 
the aif vanes and Пех, 
must be done before th 
» arming Vane із removed Кен к | 
and 85. А Fahnestocl 
| retain the arming wire i 
- Н | recommended that about thro 
TURNBUCKLE Ж E t ing wire be left protruding 
4X mechanism. Care should bı 
the arming wire № not ben! 
of burra, 


Figure 95—Sketch of Bomb Strap Shackle. (31) Raise complete unit жп 


LOSS IN FLIGHT AND SUBSEQUENT ARMING ОР the suspension 
THE BOMB BY NORMAL VIBRATIONS, ямх, АН. ээр 


Nore: After the SWOD Mk 9 is hung to aite | — ee cowlings, — 

craft the arming wire must be put through the stenctiona complete mu according 
vertical hole in the external arming vanes tor given in ch ier 4, section 11, рр. > 
both the nose and tail fuzes во that the spri de ) Mk 9 Mod Dis now ready 


Figure 97—Nose Fuze Arming Screw and Flexible Drive Shaft. 


b. SWOD Mk 9 Mod 1 (BAT-1) 


lhe instruetions fer assembling SWOD Mk 9 
Med 1 are supplementary to the instructions for 


the assembly of SWOD Mk 9 Mod 0. the addi- 
tonal directions being necessary because of: 
The modification of the air stabilizer. 
2) The installation of new equipment. 
3) The modification of other equipment. 
After the above mentioned modifications have 
been accomplished, assembly ef the SWOD Mk 9 
Mod 1 is then possible. These modification pro- 


©. tures are given in the Appendix B. 


ASSEMBLY, CHECKOUT, 


AND HANOLING 


lt is suggested that the following procedure be 
used for assembly. 

(1) Place air stabilizer on trestles. 

(2) Remove cover of SWOD (( 'ontrol System) 
Mk 18 Mod 1. 

(3) Install the SWOD (Control System) МК 18 
Mod 1 (PU-146/DPN-2). 

(a) Mount rear control system mounting 
brackets so that screws are about two turns short 
of tight. Mount front brackets with one serew in 
lower front hole with screw loose enough to rotate 
brackets forward freely. 


— 


3 sembly on studs. 


O E " — 


(b) Assemble heater lead fuse holder with 
we fuse installed. and clamp fuse holder 


deo ampi 
ive ` 
| maly located clamp, 


previi š 
(e) Install batteries and connect lends as por 

os, Hold position control &ystem. lead 
away’ from forward battery with cable clamp on 
battery compartment bulkhead. Tighten all bat- 
minal bolts, 


into 


Figure 
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Figure 98—Battery Cabling for S WOD Mk 9 Mod 1. 


(9) Assemble SWOD (Radar) Mk 2 Mod 2 
(Radar Set AN/DPN-2) to bulkhead assembly 
and mount in fuselage as follows: 

(a) Obtain mounting studs for SWOD (Radar) 
Mk 2 Mod 2 (Radar Set AN/DPN-2). These may 
be found in the radar cable carton. 

(b) Mount directional control amplifier to 
rear of bulkhead assembly with provided 10/32 х ** 
inch slotted hex bead screws and flat washers. 

(e) Install mounting studs into fuselage bulk- 
head mounting brackets, Mount bulkhead as 


(d) Connect spinner cable to connector on 


| upper left hand side of radar bulkhead. Mount 


u 


- E d 


W 
Pc 


ASSEMBLY, CHECKOUT, AND HANDLING 


حح که 


ے 2 


мкін to ха он шиін, threading cable through 
hole in wood bulkhend 

(0) Connect hose 
Hitting on right Venturi 

(0 Connect enda of 
vablos to proper conneetora on radar junetion hox 
and directional control ари 

(10) Install roar atnbilisor na follows 

(a) Mount roar atabiliver 1n normal manner 
Сеск белінде using procedure given n chapte 
З, pp. 28-30, И more or lona than 2° 15° adjust as 
follows: If deenlage ін too gront, 
shim washers previously attached to vertical fin 
anglos, If deealage is too amall, ineronao by filing 
top surface of decnlago сэн mounting 
bracket, 

Nore: For each 0.004 inch thal the horizontal 

stabilizer is тіне or lowered at the rear attach 

ment bolt, with reapect to the fuselage, the 

decalago ія increased or docrensed by 1 minute 

(11) Set the radar apinner angle 
instructions in chapter 3, pp. 30 3⁄1. 

(19) The final preflight check ahould be done at 
this time, 

(13) Install nose fuze as for the Mod 0, 

(14) Install tail fuze as for Mod 0. 

(15) Install bomb in air atabilixer, 

(a) Remove corrugated bomb brace on left 
side of fuselage, Unlateh bomb cinch straps on 
side. 

(b) Place bomb with fuzes installed on dolly 
so that bomb suspension lugs are on right side and 
in a horizontal position with respect to the bomb 
conter, 

(e) Hoist air stabilizer and lower on the bomb 
slowly noting the following: (1) Bottom of power 
supply should have small clearance from top of 
bomb; (2) Inverter shelf ahould be clear of bomb; 
(3) Lowest point on gyro should be about Minch 
above the bomb; (4) Right bomb brace extrem- 
ities are between suspension lugs. 

(4) With air stabilizer firmly seated on bomb, 
remount corrugated bar on left side with cutout 
section holding bomb lug. 

(e) Fasten bomb straps and eineh to proper 
tightness, If clearance of any of the above is not 
adequate, hoist air stabilizer and adjust serews 
on bomb support angles of air stabilizer center 
aection. Do not make too great adjustments. If 
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Secure with stop pula 


avotion from gyro. № | 


remaining eables nnd 


decranae with 


following 


== 0007 CHECKOUT, AND HANDLING 
| € Қатық A 
HOISTING BAR BEING ATTACHED 


B 
HOISTING BAR AND CABLES 
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C-HOISTING THE BAT 
D. 
LOCKING THE BAT IN THE- 
BOMB RACK 


9A 998 99C, and 99D—Hoisting Procedure. 
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(8) Inspect trigge! to see that 
engaged. : ta hanging 
Yos are ап Пё 
(9) Rock the missile to be sul it 18 Б 
securely. 
18 cables. 


(10) Detach the hoist ; 
: ' ae braces. 
(11) Adjust the safety WI! 
(12) Remove hoisting yoke. 
(13) Attach the umbilical cable | 
away plug (Figure 99-D). Hammer 1 
with a drift pin and hammer to make sure 


it is seated. 

(14) Attach the arming wire to the pull-away 
pin of the time delay switch. Note: At least 
1 inch of slack in the arming wire is necessary SO 
that vibration and pull will not disengage the 
Figure 100 shows the missile seated 


fore the hoisting yoke has been 
with 


and sway 


to the pull- 
t into place 
that 


arming pin. 
in the rack be 
removed or sway braces tightened but 
umbilical and arming pin connected. 

_ (5) Place all bottom fairings on and secure 
with cotter pins. 

(16) Make sure that the nose and tail fuzes 
of the bomb are connected to the arming vanes. 
шин Seat the arming vanes with a wrench and 
ock with the set screw. This is important as the 
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2 1111) +, 


van 
OI. 


through yibratl 


- 4all arming wire п сана 
(17) Install | Р | the arm lug | 
ғ 0] 


rack. | ; 
ОЛТУР e arming 0 

(18) Threas th g wire throug 
gh , 


tail arming vanes and ве; 
- : Secure 

Figure 101 shows 4) 
4 16 


| 
tif 


and 
win, 
` " | ‘ 2 м 7 Mis 
ngs and arming wires | 3 
'Ave ТУ 


nose 
Fahnestock 
after the fair! 


clips. 
241 


secured. 
(19) 
(20) Check vanes to 


Remove safety pins from arming 


Vf 
make Sure they E Mes 
4 ANN yy 


rotate. | | 
The SWOD Mk 9 is now ready for its 
Я 5 рге ой, 


check. 
WARNING: SWAY BRACE PINS MUST ALWAYS , 
SAFETY-WIRED PRIOR TO FLIGHT WHETHER т 
NOT A MISSILE IS BEING CARRIED. FAILURE 5 
SAFETY-WIRE THE SWAY BRACE PINS 0 
UNLOADED RACK WILL RESULT IN THEIR di 


DURING FLIGHT. 


d. Alternate Loading Procedure 
At the Naval Aviation Ordnance Test Static 
1 » › 7 | * 2 
Chincoteague, Va., a new type of bomb truck 
shown in Figure 102 was desi 2 
igure 102 was designed for simplifying 


ASSEMBLY, CHECKOUT, AND HANDLING 


Figure 101-— Completion of Hongiag Procedure. 


bomb 
edure. in e 


loading proc ; 
ation 


truck. and modifi 
below. „loading: che 
In using this modified truck a ON "s 
for checking th After 


same procedure 
is followed as in (1) 
the release rack has be 
procedure is suggested : 
(1) Mount SWOD Mk 9 on 
truck with power hoist. 
(2) Drive truck une 
suspension bar of the SWOD Mk 
possible with the release rack. E 
(3) By hydraulic pressure lift the missile to 


the wing. 

(4) Align the bomb suspension гас} 
with the release rack. 

(5) Lift bomb into place. 

(6) Lock the rack. (Е 
After locking in rack, the conven 
cedure is followed as given in the 
standard loading procedure, €, beginning wi 
step number (8), page 94. 


and (2) of e, P. 7 gl 
en checked the follows 


modified bomb 


1 à 1 ` 
ler wing and line the 
9 as closely 85 


с and lugs 


igure 103). Note: 
tional loading pro- 
preceding 
th 


Figure 103—Locking BAT in : 


omo [гус 


e. te Modified Bomb Truck 
URPOSE: To speed i 
ger in handling, id En 

е a 


loading various guided missile device suite d 
les a 


as Тат 
96 $s 


p ix the Modified 


11 
minimize dan. 


ор 1696 (CO-NAVAER 28-19, , 
or oving more the = UT 
adapted \ T be "T ощ ми, 


Ordnance it 


ORDN СЮ MATERIAL USED; 
ОРДА Да 


Bomb Track МК 2 Mod 2. 
Torpedo Hoist Mk 22. 


| 
| үс EDF 
¡Bomb Skid Mk 1 (minus handles) 
9 


king screws. 


Ja В 
USED: 


MATERIALS 
f 6-іпеһ I-beams. 


2X-inch angle iron, eut to fit 
h chain. | 
inches X 12 inches 
O x г 
10 feet 


STOCK 
13 feet O 
20 feet of 
12 feet of Mine 
2 pieces of 2 
standard Winch bolts and washers. 
2 inch bolts. 


DEFINED CONSTRUCTION: 
(a) Cut away the bomb truck boom Ь 
leaving three stubs standing 4 feet 7X шаг 
above the ground. 2, 28 
(b) The forward I-beam and its legs ares 
the stub of the original forward leg. ` E 
(c) The original forward leg, a 6-inch L beam 
was cut off 17% inches above the channel 15 
and left so as to be one of three legs supportine 
the forward I-beam. Such construction puts the 
upper surface of the I-beam, 19% inches above m 
bed of the truck or 4 feet 7½ inches above de 


N 


ground. 
(d) The after I-beam was cut to fit between 
two of the original stubs. The original stubs 
(4-inch I-beams) were cut off 175 inches shave ihe 
bed of the truck. This puts, likewise, the 1 
d of the after I-beam 4 feet 75 inches above 
et . The framework is designed te 
gue е ground rather than with the bed 
A 1. 2 to give lift forward and ай. 
ТЭЭ Ман) | eels of a Torpedo Hoist Mk 2 
iude bea and such hoist set on top of № 
ework. 
о 


Er г 
were secur 5 | the jacking эте 
l pia: x, both on the righ! 
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AIRCRAFT MODIFICATION AN 


1, TYPES OF AIRCRAFT SUITABLE 

The SWOD (Special Weapon) Mk 9 may be 
aed In conjunel ion with either land or carrier based 
operations. The aircraft: which has been desig- 
nated as the type of parent plane to carry the 
equipment in the fleet is the РВАҮ-2, In no way 
doos the сату of this weapon interfere with 
flight operations ог the armament 
mally carried by this aireraft. 

Other types of nireraft which are suitable, with 
field modifications, and which were actually used 
us parent pireraft during development and testing 
are the PBY5-A, PBM-3, PBJ, PV-1, FAU, 
SB2C, and TBF. The PBN, F7F, and TBM are 
suitable but have not been used for this purpose. 


9. MODIFICATION OF PB4Y-2 AIRCRAFT 
FOR SWOD MK 9 (BAT) 
The PBAY-2 installation provides for carrying 
two BATS, one under each wing outboard of the 
mgines as shown in Figure 104. Тһе complete 
tion is designed so that it may be made 


devices nor- 


р CONTROL EQUIPMENT 


Figure 105—Bomb Rack Mk 51 Mod 7 for BAT. 


with its front and rear shoes resting on the front 
and rear main wing spars, respectively Fig ri 
105 shows the framework on the under side 4 " 
wing which provides à mount SC кб; һе 
Bomb Rack Mk 51 Mod 7 from which da 
issuspended. This framework also provides sway 
bracing with adjustable pins 1 Way 
provided on the top side of the steel center section 
of the air stabilizer fuselage. Two chutes 01 
rollers are placed in each wing of PB4Y-2 through 
Which cables are passed for hoisting the В AT up 
to the bomb rack. Ip 


> 


Ч. ііі Ww АО! 
(MK Y with tho MTORR oo 


the аха of the 


WO equipment 
: WEA on i 
Ч ham POTORRO ЗСА, aro run 


M * 
SW" amb mok with the 
но 1 switch 
in Through 


№ 
wih | WIE run out 
he уе iu олен \\ ақ behind 


“ай to the inbvant end af the y 


1 ` 
Those cablo in the айхч 


the main 
lea 
WOON when 


(qu 75 \ " ! , 

А e go зэм through the main wing spar 
a bomb lase control cable Uormunates at the 
118 4 : N ` 


jh үзсе Phe control само at the R 
Name 


AT tonni 
s at an umbilical Ww WE осоре whieh is 


into tho wine When the BAT i 
antod, A short removable cablo is sed Co con 


mi 
(ҮҮ 


aet the wing weoptaele and the umbilical con. 
е on the Junction box of the radar equipment 
кімі in the SWOD МК 9, 

: No азаеп! switeh box, firing key, and the 
заем interphone station box are located near 
ho monitoring: equipment, 

Mo weight inerement of the special equipment 
astalled on the PBAY-2 for BAT is approxi- 
mated 332 pounds, 


y AIRCRAFT CONTROL EQUIPMENT 


ә. General 

Kher af three types of monitoring equipment 
may be used for remotely controlling the ВАТ 
hom the aireraft before it is launched toward the 
et. These equipments аге essentially the 
samo but differ in the number of missiles which 
em be controlled from each, They are designed 
so that either one, two, or three BATS may be 
canned, depending on which monitoring equip- 
mentis used, These are: 


Monitor Mk 3 Med 0 (Control Group ANA 
APA-67) Single Channel Unit. 
Detailed description in ОР 63: 
16-30 APA 67-300). | ANA 
Monitor Mk 2 Mod 2 (Control Group АМ 

APA-66) Dual Channel Unit. оер 
Detailed deseription in OP 1648 (CO-NAVAR 

16-30 APA66-900). P | 
Menitor Mk 2 Med 1 Мэнэн 
APA-63) Triple Channel Umit. AN AVAER 
Detailed deseription in ОР 689 (CON? 

An each Monitor the opera 
% the panels of two units, the 


(CO-NAV AER 


| Group АХ/- 


tows controls are on 


AIRCRAFT MODIFICAN 


IN AND CONTROL EQUIPMENI 
CORDA Unt Phu 
MOK TOP support whieh algo neta a 
TOY чох А 


b. List of Equipment Used м the PRAY $ Airerafi 
(l) Monitor MK Mil 
х APA QU Dual hannel whieh 
tollowins unita 
C-A3ST APA 0 dies Lo! 
and 3 Ол ator 110-990 АРА. 08 
Mk Ч Alountin 
Figure 106.) 
(2) Pilot's 
104». 


Gopal 61111117 
Оо ал ûl thi 
Хо 
LENT 
Кас NI 


ТІ! \ | | MM АРА (ki) {чеч 


Control Uni ААА | 


ӨЛІ util 


Indicator CAN Аи 


Ч INT ho x Control 
Fi 106—Moniter MA 9 Mod у She wins Con! 
O indicator, ond Rack. 


, ақылы Ae. А 
e T Rr DEC 


% igure 107--Р ен Indicator Meter. 


` - y M | the ^ 
indicator мы НЕЕ” وڼ‎ 


và 
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66) of Monitor Mk 2 Mod 2 (Control Group 
AN/APA-66) is designed to operate either one or 
Eo BAT equipments. It contains power switches 
for turning the BAT on and off and for transferring 
it from the plane power supply to the missile’. 
own internal battery power. Separate Switches 
are also supplied for the spinner and for switching 
the operator’s indicator and pilot's indicator meter 
to either of two channels. Tuning of the ВАТ», 
radar receiver, slewing of the range gate апа 
switch-over to automatic tracking are accom. 
plished from this unit. The operator's indicator 
meter shows the direction of the target from the 
parent plane. The meter in the upper port corner 
of the panel of the Control Unit (С-437 /APA-66) 
may be switched to read the battery voltage of 
either BAT or the plane voltage. If switched to 
lower position it is connected into the auto- 
ie gain circuit of the BAT and shows the 
isity of the target echo which is an indication 
size and character of the target. 


Three range scales are pro- 

jautical miles, 10 nautical miles, and a 
"approximately 2.5 nautical miles. 
onventional in use with the exception 


power which is supplied from 
ent plane. 

METER. The pilot’sdirec- 
to the directional meter on 
. The point at which 
the direction of the 
4 e of the parent 
upon several 

Й 


| ох Вох 
provides а 


itor and 
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қ Хи ОР 1596 CO-N A V A 4 
SWOD (SPECIAL WEAPON) MK 9 (BAT) 22 
47% ~ 


ARMAMENT SF А 8 schematic of the conti йн ie S Д 
| 2 Mk 9 Mod 1, to visual | š 

‚ | | г j following controls de 

1) MASTER Switch The Mas 


rior all шан 


supplies plane power 1 


Е 


release functions except the CAGED light which 
connected to the input side of the MASTER swit 
| (2) JETTISON Switch The Ji EN 
Figure 110—BAT Operator’s Location in PB4Y-2 ПА the quick release of 4 
See кые рінен, BATS in an emergency. Normally, the release o: 
A a BAT is possible only if the firing relay “Е” 
ет e өн Шы P the armament switch box is energized. Since thi 


relay is energized by the glider battery only | 
interlocks circuits of the monitor are properly set, 
а JETTISON switch is provided to bypass this relay 
and also the gyro circuits, so that the BATS may 
be dropped instantly if necessary for the safety of 
the plane. 

To jettison the BATS, it is necessary that the 
MASTER switch and desired SELECT switch be in 
(һе ON position. The Jerrison switch is safety- 
wired to prevent accidental tripping. 

(3) REMOTE JETTISON Switch. The 
REMOTE JETTISON switch located on the side of the 

Figure 111—Pilot's Meter Panel. switch box connects the wing racks to the normal 
bombing circuits of the aircraft to enable the pilot 
ARMAMENT Swrren Box. The АСПИ 0 6 лвол the equipment during an emergency. 
switch box, shown in Figure 113, provides arming This switch is normally thrown ON during take-off 
en M P both the Mod 0 and In arranging for the pilot to jettison the BATS. the 
Mox Missilos, In neither case is the rele й Р А 
circuit energized until финал Rp PUR el DO Бе E 2 yes 
monitoring equipment have been properly set u nes ii d Emi E L. дің 5 
In the ease of the Mod | unit, the release iud | stig 11 5 ee B ne ED to Bu 
is not energized until gyro uncaging is complete; М. E RIA tT e, err cn 
I. 0, closing the firing key uneages the gyro batons 5 Switchies of the bombardier’s panel in th 
` E: nose of the aireraft must be ON. 


releasing the mies} ver ) 

aie d = е 2 ttison switches are pro- (4) SELECT БОШО There are two SELEC! 

Ў "азап y Ay (es Ё 5 : (19 ere are 0 OE 
emergeney, | Bleue 10 M eb Ih an switches; one for the port channel and one for the 
armament switch box мы Жы Schematic of the starboard channel. By these switches the oper 
The armamı Ч i tor may sel i Opped 
nt swite » y select whi хагорре 

switch box includes the control в i chof the BATS is to be drop! 
port, Starboard, or both in case of emergen 
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E 
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3 
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SELECT 


ARMAMENT 
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STBD 


) CAGED 
8 


(QI. UNCAGED 


d ккал. 
е р 


ЫШ REMOTE 
JETTISON 
SWITCH 


* 


SERIAL NO 2 


| 


— 
— 


AS | | TO TO THE ` 
W 2 FIRING MONITOR BOMBARDIER'S 
MK5 MOD2 | RACK KEY PANEL 


X 


The release and uncaging functions may be checked 
without actuating the rack if the select switch is 
unoperated. А red lamp (marked UNCAGED) is 
connected to the plane side of each SELECT switch. 
If this lamp is lit, only the SgrgcrT switch breaks 
the circuit to the rack. 

(5) ARM Switch. There are also two ARM 
switches: one for the port channel and one for the 
starboard channel. By these switches, if the 
Master switch is ON, the operator may arm 
simultaneously the nose and tail fuze of either the 
port or starboard BAT or both. 

Mes үнээ 1 Switches, _ The covered 
D U : es must be in the proper 
pos for the type of unit being carried. If the 
open d ud ШУ Mo. ү: for Mod 1 
‚the will be released while the gyro 


Figure 113—Armament Switch Box. 


is still caged. On the other hand, if the switch в 
incorrect for Mod 0 operation, slewing will be 
impossible when the power switch on the monitor 
is thrown to PLANE position. In the latter case 
the CAGED hight will either ligh t or burn out if the 
SWOD МЕ 9 Mod 0 source of 115 volts A.C. from 
inverter (pin “S” or “Y” of breakaway connector 
J1604) is grounded. All Mod 0 systems must be 
checked to see that neither “S” nor "Y * 
grounded. 

Lights: The indicating lights are used to sho" 
visually certain conditions switching 
These are: 

(1) RELEASE Lights. The RELEASE ight 
shows when the associated rack is cocked. | Ly 
light is powered only when the Master switch.“ 
ON. The Ккгклвк lights will light as soon 35 th 


during 


104 ҮЗ Жошы D 
A 


A пл. 


= — т ren en rs s : PEG ^ z r == <= e sS = Ж K ce. 
e PERSE ———— "RAT an SS Ээ» EPIA эээ —= 
нк» vite — — мз” E 


NOSIL13f 
$1074 
01 


— — — — — — — — — = س‎ — — — — — — лым. — жы» «мы» — — — — — вий 


NASA VA P HD но 3'q'o'8'v 
:540089 ONIMOTIOS зні 30 u3H1!3 
Зе AW 90414 30 SNOI193NNOO 3S3H1 


a OGON SAN 
i | 


YI a 
«Жы 


RAFT MODIFI 
SATT MODIFICATION AND CONTROL EQUIPMENT 


` Ea 


eer дее кірдің the firing key is pressed relay “F” will 
channe ê am ediately to activate relays “A” and “В” 
Es cad certain conditions. Relay “A” or “В” will 


release either the port or starboard BATS 
ding upon which one had been readied by 
: т operator. For example, let us assume 
the port BAT “A” is а SWOD Mk 9 Mod 1 
| has been readied for release. This means 
е pilot’s indicator transfer, spinner, slew- 
nd ready switches on the monitor are in 
sition and the Reavy light is lit. With 

tion existing 28 volts from the glider 
pears at one side of relay “А”. When 

; key is pressed, relay “Е” closes and im 
laces a ground on the other side of 

also on one side of relay ^B". Relay 

n an open circuit since the starboard 

t been readied for the drop. However, 

relay “A” will be completed through 

р‹ osit on of the Мор 0--Мор 1 switch. 

of relay “A” through а microswitch 

|8 control system removes the ground 
light allowing it to go out im- 

time, through timing 

allows the 


places 28 volts on a 
(8 control system 
y action of the 

e release circuit 
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Figure 116—Simplified Schematic of SWOD Mk 9 Mod O Release Circuit. 
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OPERATION AND RELEASE DATA 


° ré» ‚ reading this meter, 8 
FOR neho, (һе lowel th reading on . Sing 
: TAN ТЭС "TR | aoho amplitude 18 determined by target charg, 
| datio ange since range is show 
wob MK 9 (8 к ) | 7 information cOn» Молча ов and rangi and ee ір A i a Н ON the 
In n foy an nda di à bs. ilie BAT noo of the всоро, target size! ау be approximate 
А ftom indicator Reape (LD: 220/ (he position of the gated tree! with respect to 
up АМАА au) Indicators QW ar the heading ol the plane, 


“урдаа, the AVE meton, and tho directional | 

a TA mat Who lattor two aro mounted on Range and Altitude Relations 

ЖЕТТІ (Control Monitor (1-487/АРА-00) Pho effective glide ratios of the BAT are be. 
TT twoon 51 to 1 and 314 to 1 and the effective ranges | 


£ (hoary i 
ШИШ (ID-290/APA-00) acopo ме аго from 3 to 17 miles, depending on the altitude 


awn № [ШШ ИАА, he varti» and the target size, Minimum launching altitude 
Me ШІ out to 100 should be 4,000 feet. The average range at which 
| ing of tho va a target сап be locked on is approximately 12 | 
to 15 miles, 
е 3 ово requirements give wide but well defined Ч 
се limits to the area from which release must be made 
| for favorable homing conditions. Figure 119 illus. 
trates the release area, It will be noted that at 
th o e glide ratios the glide angle is between 10° and 
I? depending upon the altitude and range at the 
ве point, "These relatively low angles of 
permit. operation outside the range of anti- 


ale 
4 Y 


с, 


мэ 


that the pilot, BAT operator 
P work as a team at all times. 

1 » US P X А ` - 
| the duties of each is given below. 


ATOR: Whether a mission 15 
ends largely upon the skill 
earch operator. He is the 
ho can observe the sur 

nges beyond that of 

ез by the use of the 

ary of his duties шау 
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Switch to PL. Check plane 


Check AVC meter. Wait 
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ER Armament awiteh box. 
1. Port arming s switeh to ON. 
2. Port selector awiteh to ON, 
witch uncovered. | 


8 3) Attack: 
een Slew on target. 


Slew switeh to TRACK, 
wer switeh to READY. 
k AVE ready lights and response 
„ “Locked on and tracking” 


a t mile and half-mile inter- 


Master 
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(b) ‘The following points may be cha. 


with the M of the operator: 
Range switch (Mod 0 only). 4 


altitude signal and f 
switch fires (about 2000”. The , : 
point will be recognized by a suda, 4 
increase In eross-pointer deflecting 
Thìs value should be recorded. Che. 
that bias gyro in item 1 above has y, 
effect w hile switch is fired. 
ro functioning (Mod 1 only). p, 
cage gyro (level flight). Note time Pi 
uncage and recage. Note elevon Ay. 
ter while uncaging. 
(3) The pilot is responsible for proper lame 
ing. The requirements аге: "Ч 
(a) Proper selection of course. 
1. Clear sector and range. 
2. Upwind course if feasible. 
3. Quartering on stern (high speed ig. 
get). 
(b) Proper identification of target. Chek 
igainst indicator as in sensitivity check. 
(c) Proper release speed and altitude. 


| Е ATTITUDE OF SWOD МК 9 (BAT) AND 
NT PLANE AT TIME OF RELEASE 


parent plane should be straight and lerd 
five seconds of the time that the SWOD 
eing readied for release. This permits 
Tto drop away normally on its glide path. 
0 png aircraft should also be headed 
joward the target in azimuth, within =) 
heated by the pilots directional 


descen; 2 


т stabilizer is parallel to the 
ng of the carrying aircraft. E 
tude the chord line of йе 
& a small angle above ihe 
of attack varies with Mx 
1 on each one de 
amber of the - 


the BAT is рагі 
After release. 
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арам which in turn would point the antenna 
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itho misailo at speeds higher than 210 
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y mechanism or to gain altitude 
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| SQUIPMENT 
\ к Low yeas TUN er Supply. BY Indiestar. 3 
i М ane Junction Box. 
Цой Control & А. С, С. . ontrol Unit. 
1. ES Antennae Assembly. 
e | Gondola Junction Box, 
à | ИЕ, Saen 
ply. x 1 ange Switch. 
teo Plugs and Relays. 9 Western Elec. Servo. 
Directional Control Amp. 
эт Servo Power Unit. 
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[by paese. 


(м 


10 
N | ШИ 
an to inerease range of 
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(for balance), 
BEN) 


С action), 
соч), 


АЁ тап ке). 


lu artos remount 
ndix=-Seotlon IA 


APPENDIX A 


цан at Inlarmatlon and Disposition 
al үз» 
lid by Мекени w wle, Na D (Reda) Mk Y Mod 1 (Radar Ser ANIDPN-1) 


Uyanan |, 
—— nT VECO MEN DATION 


“ À 18 %% 
à ай tar d \itallation of wwe Әкімі, і 
ppendis — Revlon 


ne! ААА af OP dan (л 

TON wat Ray 

M | pod BS ПАН aM wail takoa onte Ч requirement, 
M m any (погода ХҮС gata), 


Mä * хало in "Maintenance € hap 


wf Change should be made on all nya. 
чи ШАХ adjustment procedure 


p Condensers), 
ЖА Y vos 
Nat Revd, Appendix Seotions ГА 


N SS tion af OPUS (Hirst Revd, Appendix-- 


т AERE 


= 
— 1 
ажа бе 22 
р er g Er 


— аа 20 
E, 
+ б." 
ї 


ХЕ оман (Fist Rev), Ap 


Dae. 


№ Ао), 
m Ook replacement Mixers 


» 


Ji 
T^ "DAD 


` m must be installed, 


K Sog to agree with 
кө Revd, NE N 


wes qa ed boating oscillator 
AN wn to all sote With a 
actions in the PRIA 


| уы modification. 
y Appendin—Nootion 1-8 
N ¡abad NUS 


E 


SS E бы: 


Lec | | 
жекте CIA 
j АРК Ws 44 


\UXILIARY ТА! 
(AIR STABILIZER) MK 13 M 


y 


able of Contents 


ion of Modification 
Inspection and Overhaul 
or Specific SWOD (Air 


Ei 124—Auxiliary Tail Elevator Install | 
Р: SWOD (Air Stabilizer) Mk 13 Mod Q^ ы 


across the dive servo solenoid limit switch азор, 
bly, the contacts of the relays forming the link 
with the elevator rotary solenoid circuit. The | 
elevator rotary solenoid operates from the 14-5} 
servo battery and will not operate unless the servo 
is armed. 

I The rotary solenoid is composed of two opposed 
| rotary solenoids operating over an overlapping 
are of 25°. Although these solenoids are not d 
the general plunger type the principle is the sam: 
pt that the armature is forced to approach 
stator in a rotary motion due to the armature 
; Supported on inclined spiral cut bil 
Ting races and ball bearings. It can readily 
hat only one solenoid can be and is 
ring normal operation, and that à 
torque can be exerted at the start 
due to the small magnetic gap. А 

eration is thus possible. 
of each solenoid in the rota 
У is adequate throughout í 
A protective fuse is employe 

f the two solenoids. 

$ and a flexible tora! 
in the mounting of E 
sembly thereby minm 


operates either the dive or glide solenoid of the 
1 мор (Servo) Mk 4 the respective relay of the 
агу tail elevator relay assembly closes. 
Closing of the relay also closes the low voltage 
douit of the respectivo elevator rotary solenoid 
muing elevator fin to be thrown to whatever 
maximum position that solenoid operates, As 
iforestated, the direction of throw is always 
opposite to the motion of the elevon (i. e. if gyro 
morgizos servo glide coil, the elevator fin. will 
throw to dive position), 

By use of the relay assembly all high voltages 
main inside the servo, all external wiring 
beine low potential, Circuit connections are 
sich that electrolysis is practically impossible, 
llo failure of tail elevator assembly will not 
lect normal operation of the servo mechanism. 
ith the auxiliary 
4 т (he rate of turn of the E Jl 
| tle SWOD (Gyro Panel) Mk 19 NT 
. "ed to approximately 6° per second. 


E pn modif | Жаз ire- 
_ | Fre-modification Inspection and Overhaul Require 
> син on All or Specific SWOD (Air Stabilizers) 

ds consideration of the following informe 
2% lore proceeding with the m 


dification 18 


Figure 125—Relay Assembly Installed in SWOD (Servo) Mk 4 Mod 4. 


necessary to select air stabilizers suitable for 
modification and make necessary modifications. 
Note: Not all SWOD (Air Stabilizer) Mk 13 
Mod 0 are equipped with SWOD (Servo) Mk 4. 
Air stabilizers with the SWOD (Servo) Mk 4 
should be used for this modification. All SWOD 
(Air Stabilizer) Mk 13 Mod 0 master crates with- 
out SWOD (Servo) Mk 4 are plainly marked. 

A. Preparation FOR MODIFICATION. Note: 
Determination of right side or left side is made 
by standing behind air stabilizer and looking 
toward its nose. 

1. Unerate SWOD (Air Stabilizer) Mk 13 
Mod 0 from master crate. Do not assemble. 

9. Remove all upper and lower cowlings. 

3. Mount fuselage section on suitable work 
fixture. 

4. Tighten all screws, nuts and bolts on fuse- 
Do not overtighten. 
te should be taken to the 24 
e the metal center section 
to the longerons, the 10 bolts securing the 
bulkhead mounting brackets, and the 6 bolts 
securing the brackets which hold the horizon- 


tal stabilizer. 
The heads of the 12 screws 


lage section. 
Nore: Special no 
bolts which secur 


which secure the 


125 


to the metal frame are con- 
skin. When 


the thread end of 

1 be held ж a hand vise if 
e nut is being р" 

on the front 

held prima 


1 

has two arming wire 
er 
| Ev 
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conter section. Disassemble bare from 


sections. 
(e) Drill а %= inch hole in each angle gap 


tion in line with and midway between the holes 
by which the angles were mounte xd to the fuselage 

id) Remount angles to fuselage center see. 
tion in such manner that the angles are 1 inch for. 
ward from former position. This is accomplished 
by bolting the second hole in the angle with the 
first hole on the center вес tion and the rear hol, 
of the angle with the third hole from the front on 
the center section. Before mounting, zine chro. 
mate drilled holes for rust protec tion. 


Argi, 


Note: In cases where the nuts of the hinge 
mounting bolts interfere with mounting, 
grind off angle corner to prov ide proper 
clearance. Zinc chromate ай surfaces 
where plating has been abraised on angles 
or metal center sections. 


(е) Using mounted angles as templates 

Ш (use %.-inch drill) forward and center holes 

Бе through fuselage metal center sec- 

Zine chromate drilled holes. Install screws 
ts in holes drilled. 

) Check if tumbuckles on bomb suspen- 

» on left side of fuselage. (Don't 

к № upside down, thereby reversing 

L unmount and remount so tarm 

in left side. Also check if clevis pin 

ig front bomb strap is inserted from 


ù corrugated bar on right side 
soning of corrugated bar will 
m bomb is actually installed. 
^ NH for bomb braces on 
numbers loss than 551. 
‚ bars, and hard- 


and bars 


cations on right side. Also mount 
qum ug st 
4 to 

Bt. 


t angle. 
pour clamp with hardware 


t. 

location not important 

129. кысчы over to normal position. 
y Тап un 


switch arming coupling 
gno pee uc lower front сох! 


screws in mounting holes 
a P e mounting ч Шы vee wi ` supplied 


APPENDIX B 
Procedure of 


installation is 
Pendent 


t operations. 
NSTALLATION oF THE Тап, ELEVATOR As- 
SEMBLY EFER TO Figure 126). A properly in- 
Stalled tai] elevator assembly should meet the 
following requirements when the elevator shaft is: 

(a) Equidistant from top and bottom of the 
horizontal stabilizer. 


(b) Symmetrical about the centerline of the 
stabilizer. 


divided into inde- 


(c) Just far enough abaft the trailing edge of 
e stabiliz 


for proper rotation of the elevator. 
accomplish this b is recommended that à 


° with Ёс. 127 and 128. This pro- 
sumes that such a template and jig w 
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ICE THIS EDGE ON 
[CENTER LINE OF TAIL. 


7°25" 


2 3 
Mounting Tail Elevators. 


8. Insert the left shaft end of the elevator ng- 
y in mounted bearing turning assembly go 
torque yoke is astride the trailing edge 

zer. Check that end of solenoid with 

1 wire terminals is to right side of 

ce remaining bearing on right end 

nt bearing bracket in right notch 

d wood serews (AN550-10-6). 

%inch total play between 

que bracket in slut near 

at the lobes rest lightly 

e when the elevator 

ilizer and some end 

8. Mark location 


th four round 
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MUST BE STRAIGHT EDGE 


@) PLATE IREQ'. 
MAT'L.: С.В. STEEL- CADMIUM PLATE 


13" 
No. 8-32 xê LG. RD. HEAD c$ 
MACHINE SCREW 489" 05 


№.8-32 HEX. NUT 
№.8 PLAIN WASHER 


24" 
NO. 18 (.1695) | 
3 HOLES 


AR 190 Г 
O шаг. M AIRCRAFT T PLYWOC 29 


ia o bolt, ne PUE 
E 12. Using the elevator E ne per TUS i 
| | 135, adjust torque yoke as follow: ; š 
m (a) Hold the jig with the € 

i plate on the flat surface of the j 


21 igam on the horizontal stabilizer | 
gi "mter line of the stabilizer. = | 
Sy (b) With the шүн їп 

В, tate the solenoid asse 


ugle between the RT Ба r an 
m | m 
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under sides of the ele 
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om м 5 
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e for Locating Relay Assembly 
a PR 
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FR et ix: 
CA 8, As ere "en W N 
ssemblv 8110 @ 
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4. Enlarge th 
Greenlee chassis р 


130 


ft Ц Ув, 


OP 10% (CO-NAVAER 28-10, 47, 
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CAUTION: "Phe use of of the Whitney | 
Special pune and the Greenlee Mineh ды л! 
puneh ін recommended lo avoid be 
particles from drilling or filing entering tha a, 

В, Paint cub metal surfnces with 
chromate paint, 

6, Thread the tube covered ouble of the ” 
assembly through the inch hole from the 1 
of the servo, bringing the relay mounting =. 
En the inside of the renr servo panel, 77 
bottom of the relay 01727771 ha 
weld serews,) Secure the relay assembly ç, hx 
panel by using flat, washers AN960-5 and lod 
nuts AN205-1042, 4 

7, Drill a тов hole in the bottom of Ин 
rearmost compartment of the fuselage, Ән; 
abaft the battery box fillet und 2 inches from the 
right side of the fuselage, Remove the 77 


#4} 7 


2177 


edges with sandpaper and apply one cont, of Wood 
sealer to the worked surface, 


8, Route the tube covered cable from the 
relay assembly under the battery box above the 
nbilizer mounting bracket and into the after 
iment through the hole deseribed jn so. 
Note that cable is not pinched by long 
al stabilizer mounting pin, Also ў 

npere fuse is installed in fuse holder, 


| n cable damp mounting hole in 
f the fuselage 10 inches before 
lend and 2 inches above the 
ТА т n, using a drill size No, 9, 
t e fuse holder for the ground 
remaining wires together with 
lamp No, 3064 U., 
Cable clamp, using a round 
920-10-10, в flat washer, 
lockwasher AN925-10, 


_ figure applies 
` Nik 4 Med 4 constructed on contract N 


A 
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NN Соххкетохв: (Refer to Fig- 

wes 190, 1 ізі, SD, Notes Figures 130, 131, 

= ties for the three methods of 

` winê x by the manufacturer on the SWOD 

Mk 4 Mod 4 If it is necessary to refer 

to these figures a quick determination as to which 
ean be made as follows: 

(1) Figure 130 applies to SWOD с) 

rd 4818 


| paring terminal binding posts with sp wapus 


wire with blue tracer, If any appreciable 
resistance is indicated, incorrect connoc- 
tions have been made, possibly due to 
Ше aforementioned similarity of color 
eoding of limit switch leads, 


2. Connect black wire with solder lug on relay 
assembly to contractor terminal which carries the 
positive (red color) servo motor and white dyna- 


motor lead, 


3 Connect white wire with lug from relay 
assembly to the contractor mounting bolt which 
carries the black wires from the servo motor and 
5 Re-inspeet all connections made. 
. Re-install servo cover, Paint heads of 
| crews with glyptol if available, 
“J ount rear horizontal stabilizer, 


at C net КАШАН pull 
male tips slightly. 
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s Haee ovs, undil the conditions 
o£ the BBWS toet ave satisfied 

4 ЛАМ 4 Шорох current lo one 
cot and Ñ арынын to the athas Aren 
eho 34 ыға until Ще meter an gyro Cost 
"ОООО К АУК reversal, ‘The current road 
das at reversal shoukt aed arccod 4.8 milliamperes, 
Reduco сонор ia сай in which it was being in 
MOOR to 4 тараға, Reduce current in 
мг сод ta X milliumpearoa оао current 
da this сей until contact several is indicated, 
КА т. сон х wh PON оған! should ны NN 48 
WNW Phe Әегенсе Әікеен the values al 
nro Whe жо гомо ever Ден көй ee QU 

** гэ cannot № met 

obiala another arra (Қуған not meeting require 

міз soul be forwarded to agency with equip. 
ment Ge majercreadjwstment, Note: Ц gyros do 
vos Doar Yellow: stipes the 4.8 milliampere figure 
oud be Ges than 44 mallamperes, 

2. Replace gyre cover making sure that rubber 
зоа HAE IR in Place. 

У. Repeat test outlined under 6, pp, 131, 133, 

9. Label or mark gyro to indicato that adjust. 
ment te 67 second has been made 

tA Remaeunt and reconnect on gyro panel, 

E. Omet Orn No modification to the general 
“ее мі procedure іх necessary except that it will 
be noted that the tail elevator operates instan- 
tameoushv Эх the opposite direction in which the 
OMS аге Dao tuz. 

Statie balance, spinner angle, and deealage ad- 
justiments are made in normal manners Note: 
Ме её ef making static balance, spinner angle 
amd decaluge adjustments will be found in this 
pablication undor “Incorporation of Fuselage 
Modification Kit ia SWOD (Air Stabilizer) Mk 13 
Med ӘУ, Appendix B, Section V-E-2 & 3, F, G 
& В ол pages 145-9, 

Spinner angle and decalage settings of SWOD 
Мк Y Mod O may кей de the same as those sel forth 
Ie emen fe reference, Obtain proper set- 
tings from cognizant source. 


NV. Whestrations 

Figure IM, Auxiliar Tail Elevator Installed On 
SWOD (Air Stabilizer) Mk 13 Med 0. 

Viger 123. Relay Assembly Installed In swob 
(Serve) MK 4. 
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APPENDIX В 
Figure 136. Cutout For Inverter Shelf and Modi 
fication Kor Bomb Braces 

Figure 190, Elevator Assembly 

Figure 197, ‘Template Por Mounting Tail Elo 
vators 

ure 198, Elevator Angle dig For Tail Elevators 

ligure 120, Template For Locating Relay As 
aombly, 

ligure 130, Wiring For SWOD (Servo) Mk 4 
and Elevator Relay for Servos Has 
ing Serial Numbers Below 1851 

Figure 131, Wiring For SWOD (Servo) Mk 4 and 
Elevator Relay for Servos Having 
Serial Numbers From 1851 to 2000 
Inclusive. 

Figure 139, Wiring For SWOD (Servo) Mk 4 and 
Blevator Relay For Servos Having 
Serial Numbers Above 2000, 


INSTRUCTIONS FOR INCORPORATION 
OF “FUSELAGE MODIFICATION КП” 
AND ASSEMBLY OF SWOD (AIR STA- 
BILIZER) MARK 13 MOD 1 WITH ASSO- 
САТЕ EQUIPMENT 


Table of Contents 


l. Purpose of Modification, 

Ц. General Deseription of Modification, 

lll. General Information on specific SWOD (Air 
Stabilize) Mk 18 Mod 0, 

IV, Procedure of Modification, 

V. Assembly of SWOD (Air Stabilizer) Mk 13 
Mod 1 with Associate Equipment. 

ҮІ, Ulustrations, 


|. Purpose of Modification 

The purpose of the “Fuselage Modification 
Kit" is to convert the SWOD (Air Stabilizer) 
Mk 18 Mod û to SWOD (Air Stabilizer) Mk 13 
Mod 1 which is primarily intended to adapt the 
SWOD (Control System) МК 18. Other improve- 
ments of minor nature are included in the modi- 
fication, 


ll. General Description of Modification 

The SWOD (Air Stabilizer) Mk 13 Mod 0 as 
originally constructed Incorporates the SWOD 
(Serve) Mk 4 (Flight Control Servo PU-146/ 
DPN 2). To adapt the SWOD (Control System) 
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for maximum performance with the swoD 
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Control System) Mk 18. 
Уг E of ir Venturi tube meets the 
' the eontrol 
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g- 23 The additional weight of tbe control system and 

TM “фе modification of nerodynamie surfaces shifts the 

gu ЖЕ f of the missile considerably, 
bomb forwar 

x Я 134—Spanwise Alignment of Vertical F; 

on. the at on with Reference to Horizontal ir 


Surface. 


maximum speed of modification and avoidance of 


difficulties, 
Ill, General Information on Specific SWOD (Ад 
Stabilizers) Mark 13 Mod 0 
Careful consideration of the following informa- 
tion before proceeding with the modification will 
save much time: 
Im. Not all SWOD (Air Stabilizers) Mk 18 
_ Mod 0 were equipped with SWOD (Servo) Mk 4 
“Blight Control Servo PU-146/DPN-2. Ar 
lizers without the SWOD (Servo) Mk 4 
Flight Control Servo PU-146/DPN-2), should be 
1 d for this modification, thereby allowing these 
WOD (Servo) Mk 4 (Flight Control Serve 
6/DPN-2) to remain SWOD (Air Stab- 
13 Mod 0. 
i JOD (Air Stabilizer) Mk 13 Med Q 
erates without SWOD (Serve) МК 4 
j| Servo PU-146 IDPN-3) аг 
ms: A quantity of 437 swoD 
МК 13 Mod 0 are equipped with 
rectly mounted. Serial num- 
r stabilizers are shown 3! the 
age 150. 
manufacturer has supplied 
in horns by which dime 
| LE emoring the existing 
with the special horns 
mation required. 
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24 bolts which secure the metal center sec- 
tion to the longerons, the 10 bolts securing 
the bulkhead mounting brackets, and the 6 
bolts securing the brackets which hold the 
horizontal stabilizer. 
` The heads ‘of the 12 screws which secure 
the upper longerons to the metal frame are 
concealed beneath the plywood skin. When 
those bolts are tightened the thread end of 
ы the screw should be held with a hand vice if 
жем er Screw turns while nut is being tightened. 


5. Remove cable clamp mounted оп the 
the inverter shelf which formerly held 
rd cable. The demolition wiring harness 


3 (Filler shortened the servo arm 


slot) | 


stabilizers have two arming wire 
top left front longeron remove one 
ove arming wire guide on top 
This will leave one guide on 


side of compartment. 
3 оп Wing sections 
with special elevon 
lizer appears on 

50. 
and bolts on wing 
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| : | ido, wm ' Mu HON \ | 
1 into Venturi on ў рме кү ine WP 4, Mey av. compartment na tal 
| wrench until AR ç wa appeal ( Uno Figure ат na ТОГОНОК) "нүд 
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pear Screws. Tighten with socket wrench 


securing brackets to fuselage. 
6. Adjust control system to neutral | 

tly operating piteh and roll clutches У May 
ually ope : es. N 
position is obtained by carefully lining up wit’ 
lines on shafts and bushings on under side 4. 
trol system. lt should be noted SCH 
appear on both piteh and roll Qutput hate аа 
both must be lined up. ын 

7. Remove starboard (painted green) „ 
der serew from linkage. Pull output arms 
through slots in fuselage. With a pair of Нь. 
champ welded slotted block on arm which 
as mut so slot is closed slightly. Place š 
serews at elbows. The distorted slot acts E 
means of lockiug. Screws are dissimilar, there 
fore the color aid for proper location. 

& Place right elevon in position with neutral 
jig. Slide jig over the wing until the screw heads 
are held firmly on the plywod skin just forward 
of the elevon, and the forward V notch of the jie 

Ming — centered on the leading edge of the wine. Mor. 
wt ing the rear V notch against the trailing edge of 
the eleven, the neutral position is obtained. 
h control system and elevon in neutral, in- 
Stall and adjust push rod to proper length. Ad- 
ust red end bearings so that free rotation will 
Бі even at full extreme movements of eleven. 
bien lock nuts. Check for sufficient threads. 

9. Repeat foregoing for left elevon, 
о. Tarn clutch shafts to obtain extreme 
hents of each elevon, At each extreme 

t freedom of rod end bearings. АЙ 
ace short hose section and hose camp 
lower front of gyre so that thumb 
wa d. Tighten securely. 

D (Power Sceervy) Mx 16 
рыу PP-285 DP\-2 as 
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The average of readi DER takes n the 
ght side and on the КИ side is CORED, 4 ta be 


the decalugo of the air stabilizer lt is « mated 
that the Nax ™ meossured on the chords of 


the wing and rear stabilizer at the position imal 
eated by the heavy lines ndi- 


Un IN Ne as Шолом са? Support air stabilizer rigidly and Mare 


evens in neutral position ах prex ously dese bed 


Stads far SWOD (Radar? (b) Release the pointer of decalage gauge Бу 


г Set AN: DPN- To be aS hacking ой the Knurled loe King SCHEN and rioek 


EN. 
i 22-1 


ш (e) Transfer the gauge te the j 
* 


with the seribed line on the pomter at zero degrees 


Бағын ape to mer ол the weh 


| Hold | the gauge firmly on the left 
with "i fixed “V” notch on the indicati line 
at the leading ра and the sliding W гоц | 
over the indicating line at the trailing edge of LN 
eleven. During the measurements. the сөйте | 
must be held in a vertical position. 
(4) Adjust the level glass by turning “ 
knurled screw on the level glass mounting until the 
devel glass is balanced. 
: НО on the left side of horizontal тесе | 
VI. » the pointer and move pointer down unt 
glass indicates a level position.” X 
for that side of the airframe may be read 
у from the scale. * 
E Repeat for the right side of the ai 3 
E Add the readings for the two sides 
two. Example: 


je (wing to stabilizer), i 
ring to stabilize. 


aut will be the average divergence, Note 


i yt у №. ` Ç Е j 
Je о divergence m plus or minus figures 80 that bomb sus 
A ° ` 


\ 5 ` 

КЄ Wil "a and. 3 ; pension lugs are a | 

ae | (4) W ith docalage gauge remaining on right 15 in a horizontal ЫШЫК ОШ bs right side 
MR ” „ attach spinner gauge attachment on front of omb center, espect to the 
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” 


EM MTS gauge by means of knurled screws. Set 
ш nter to required spinner angle setting which is 


кіні ea the average decalago mi 

e 7; ке ( mes | | AN 0 16 | age minus the average 

а! ji us Нь mam is made small . re ad ое 
и sition.) Example: iir genes io e (b) Inverter shelf should be clear of bomb. 


| (с) Lowest point on gyro should be about 
34 inch above the bomb. 


8. | ын Эв 
bomb MS 3 ur stabilizer sufficiently to allow 
stabilizer ds abs be pushed under. Lower air 
izer slowly, noting the following: | 


(4) Right bomb brace extremities are 
between suspension lugs. 

4. With air stabilizer firmly seated on bomb, 
remount corrugated bar of left side with cut-out 
section holding bomb lug. 
| 5. Fasten bomb straps and cinch to proper 

` tightness. If clearance of any of the above 15 
not adequate, hoist air stabilizer and adjust screws 
bomb support angles of air stabilizers center 

»n. Do not make too great adjustments. 

ustment is made properly secure lock nuts 


URE COWLINGS IN NORMAL MANNER. 
a: If rear part of lower front cowling will not 
aay be necessary to raise bomb by unscrew- 
astment screws slightly then recinching 
Jearance given under section 5 must be 
Lower center cowling may bind if 

| bomb is not well up in notch of 


оғ Fuzes AND COUPLINGS. Serv- 
uzes must be accomp ished from 
i removing cowlings if 
bomb fuze 


fuzes and arming couplings 
2% trained in serne- 


Appendix C 
TEST EQUIPMENT 


TEST UNIT MK 30 MOD 0 


Purpose: The purpose of Test Unit Mk 30 Mod () 
shown in Figure 143 is to check the main func- 
tions of the SWOD (Control System) Mk 18 Mod 
I with or without the SWOD (Radar) Mk 2 Mod 2 
(Radar Set AN/DPN-2) and SWOD (Pow 
Supply) Mk 16 Mod 2 (Power Supply РР-285/ 
DPN-2). Figure 144 is а wiring diagram of Test 
Unit Mk 30 Mod 0. 0C 

Additional equipment required for test: 

1. SWOD (Control System) Mk 18 Mod 1. 

2. SWOD (Radar) Mk 2 Mod 2 (Radar Set 
AN/DPN-2). 

3. SWOD (Power Supply) Mk 16 Mod 2 (Power 
Supply PP-285/DPN-2). 

4. 28-volt battery. Note: In normal field test 
the foregoing equipment is the assembled SWOD 
Mk 9 Mod 1. 

Cable connections: The two cables that nor- 
mally go to J-1901 and 93-1902 of the SWOD 
(Control System) Mk 18 Mod 1 are connected to 


the test unit. Two new cables are provided to ` 


connect these two connectors to the test unit, 
A two-wire cable is provided to connect a 28-volt 
battery to the test unit. 

Description of controls: 

1 “NORMAL TEST” Switch. When tho 
NORMAL TEST rotary switch is in NORMAL 
position, normal operation of the SWOD (Control 
System) Mk 18 Mod 1 with the SWOD (Radar) 
Mk 2 Mod 2 (Radar Set AN/DPN 2) is possible, 
In the TEST position the functions of the control 
system may be controlled by the test unit without 
use of the radar. 

2. 250-VOLT SUPPLY Switch, The 250-VOLT 
SUPPLY switch in the GLIDER position sup» 
plied 250 volts to the control system from the 
SWOD (Power Supply) Mk 16 Mod 2 (Power 
Supply PP-285/DPN-2), In the OFF position 
the 250 volts is off, In the AUX position 250 
volts is supplied to the eontrol system from ШІ 
dynamotor built into the test unit, Note; The 
250-volt supply is protected by n 0,5 amp, H. V. 


n 
ч " 
Uy cobi? 


NORMAL TEST TEST UNIT 


MK 30 MODO 


SERIAL кор 


50 VOLT SUPPLY 


: ФО 


OF 


W У. PURE 


n 


Figure 143— Тез! Unit Mk 30 Mod 0. 


FUSE in tho tost unit and n test point hole Im 
provided in the Fuse holder eap for measuring (hin 
voltage. 

Ч, 98-VOLT SUPPLY Switch, The 28- VOL 
SUPPLY awiteh in GLIDER position supplied 28 
volta to the control system. from the SWOD 
(Power Supply) Mk 10 Mod 2 (Power Supply 
PP-285/DPN 2), In the OFF position the 25 
volt supply is off, In AUX position the 25 volta 
are supplied. by the міхіінеу 28-volt battery 


151 


= - ыж = ыг š — 
ы = СМ РД 
' ' 
сал: еу a M > 
` 3, 
4 E 

. 7923 rú 3 

< Pr. Sea 


11 иь | 5 ОР 1696 (CO-NAVAER 28-10, $ 
ues (BAT) Es —Y 


PITOH GEN, NO. 


' ROLL RELAY N 
9 [ROLL РОТ 
NEUTRAL 
SPARE 

SPARE 

SPARE 

+14V. 

GROUND 


GYRO UNCAGE 
GYRO CAGE 

РИТСН MOTOR 
ROLL. MOTOR 
CONTACTOR COIL 
CAGED LIGHT 


—————— 


t DRIVE MOTOR Switch. The 
MO TOR SN ich. х hen the 


switch is in the TEST position 


DRIVE 
NORMAL-TEST 
‚ controls the con- 
taetor coll m the control system to operate 
dive motor | 

5. ROLL MOTOR Switch. The ROLL MO- 
TOR switch. when the NORMAL-TEST switch 
is in the TEST position, controls the roll motor 
in the control system. 

6. PITCH MOTOR Switch. The PITCH MO- 
TOR switch, when the NORMAL-TEST switch 
is in the TEST position, controls the pitch 
in the control system, | 

7, CAGED-UNCAGED Switch. The CAGED- 
UNCAGED switch, when the NORMAL-TEST 


Witch is м the TEST position, controls the gyro 


motor 


caging motor in the control system, 

s. Pilot Lights. The CAGED and UNCAGED 
lights, when the NORMAL-TEST switeh is in the 
TEST position, indicate the position of the gyro 
caging mechanism. 


TEST UNIT MK 31 MOD 0 

Purpose: The purpose of the Test Unit Mk 31 
Mod 0 shown in Figure 145 is to test the caging, 
uncaging and firing circuits of the SWOD Mk 9 
Mod 1 and the ready and firing circuits of the 
SWOD Mk 9 Mod 0. Primarily its function is the 
same as the armament switch box used in plane. 


№ 


Figure 145—Test Unit Mk 31 Mod 0. 
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2 AI rait control equipment modal 
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narhes MSHIU 4 со Ñ MI Xx < Qese 


with one cable which is used to connect 1 | 
1-1306 of modified Connector Box Mk 6 Mod 0 
Mk 5 Mod 1 (Junction Box J-233/APA-65) or 
Mk 5 Mod 2 (Junction Box J-234/APA-66 lf 
a Connector Box Mk 5 is used it 15 necessary ths 
the SWOD Mk 9 under test be connect d to the 
port channel. 

Description of Controls: 

1. MOD 0—MOD 1 Switch. The MOD 0 
MOD 1 switch is provided so that the test unit 
may be used with either SWOD Mk 9 N 
SWOD Mk 9 Mod 1. 

9 MASTER Switch. The MASTER switch 
supplies plane power to all indicating, arming and 
release functions except the CAGED gyro light 
which is connected to the input side of the MAS- 
TER switch. 

з. JETTISON Switch. The JETTISON 
switch which by-passes the ready relay and gyro 
circuits is provided to test the emergency release 
circuit. 

4. SELECT Switch. The SELECT switch 
completes the circuit in the test unit to the release 
relay. This relay breaks the circuit to the RE- 
LEASE light when conditions for release have 
been satisfied. 

5. FIRING KEY. The FIRING KEY switch 
simulates the firing key that normally releases the 
SWOD Mk 9 and is used to check the release 
circuit. 

6. PILOT LIGHTS. 

à. Mod 0 Operation. The CAGED light is 
never lighted. The UNCAGED light is lighted 
when the monitor switch is thrown to “G” 
The RELEASE light 1s lighted when the MAS- 
TER switch is ON and goes out immediately when 


с 


the FIRING KEY switch is turned ON if the 
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Figure 147—Mounting Location of Connection Box Harness Connector. 


The wiring procedure for each type of connec- 
tion box is as follows: 
1. Connection Box Mk 6 Mod 0 (Single 
Channel). | | 
(a) Clip and remove the five shorter laced 
wires of the harness at the connector. | 
(b) The remaining leads will ро to terminals 
1, 8, 11, 12, and 14 of E-1301. 2 
(с) The long single lead will go to ground 
terminal 22. The short single lead is to be con- 
nected to the terminal on circuit breaker S-1301 


which carries the plus 28 volts from plane bus. 
(d) At the time modifications are being made be 


в 
2 
a 
LM 3 
„24 


it is recommended that auxiliary grounding in- 


stalled between Rack MT/Mk 3 (Rack 


566/АРА-67) and Connection Box Mk 6 Mod o, с 


, a -4 К ! 


Box МЕ 6 Mod 0 to a satisfactory ground р si 


Rack MT/Mk 3 (Rack MT-566/APA-67) 
auxiliary lead can be wrapped around ro ited 


(2) If cable has not been made, a ground 
lead should be installed between terminal “Т” on 
P1302 and satisfactory grounding point on Rack 
MT/Mk 3 (Rack MT-566/APA-67). This lead 
ean be routed with cable to cable clamp on 
P-1404. Note: Use of revised cable on Monitor 
Mk 2 Mod 1 will eliminate range meter informa- 


tion. 


2. Connection Box Mk 5 Mod 2 (Junction Box 
4-234/АРА-66) (Double Channel). 

- (а) The five longer wires of the harness are to 
connected to terminals 1, 8, 11, 12, and 14 of 
nir М strip Æ-1301. This will be the PORT 

‚on the armament switch box which is also 


{о terminals 1, 8, 11, 12, and 14 of 
3 2. This will be the STAR- 
on t 16 | armament switeh box 
"Monitor Mk 2 Mod 2. 
raph 1(с) in column 1 for 
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Figure 148—Harness for Modific 
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